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PREFACE

These volumes are provided to program and project personnel for review and use
prior to the directives review process. Department personnel are encouraged to
contact the Office of Engineering and Construction Management to discuss and
comment on sections as the issues warrant. Official comments and responses will
be accomplished through the Department’s directives management process over
the next year.

The devel opment of these processes and practices has been undertaken to provide
a common foundation for program and project management across the DOE
complex. The primary objective isto assure the application of sound management
principlesthat provide a disciplined, systematic, and coordinated approach to
program and project planning, execution, and closure. The goals are to facilitate
and support the acquisition of capital assets that meet mission needs and aid in
achieving and sustaining excellence in program and project management.

These two volumes will support the Department’s mission, enhance management
of public funds, and improve our credibility in acquisitions of capital assets, when
properly applied and tailored by experienced and qualified program and project
managers. Their use will assist in delivering projects on schedule, within budget,
and capable of meeting mission performance, safety, and quality standards.

The Department’s projects by their nature are diverse and range from conventional
construction to complex research and devel opment systems. These processes and
practices are broad enough to encompass the large variety of missions and
projects undertaken in DOE, while allowing for tailoring to the specifics of
individual projects.

Sample forms, matrices, schedules, and plan examples are included that can be
used directly or customized. When possible, actual examples of successful
strategies or forms areincluded. The program and project management volumeis
keyed to acquisition processes and phases, and provides proven project principles
and considerations from pre-concept through closure. The practices, which may
be applicable to more than one phase, is organized topically and focuses directly
on activities or elements of program and project management. The practices are
intended to provide substantial level of detail and examples.

Thisisawork in progress that will continue to evolve. Additional information
that is specific to systems, construction, and other types of efforts will be provided
in future versions.
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1.1

PURPOSE AND OVERVIEW

The Department of Energy (DOE) Order 413.X, Program and Project Management
for the Acquisition of Capital Assets, has been recently prepared and distributed for
implementation. This Order ismandatory for all DOE projects, including the Na-
tional Nuclear Security Administration (NNSA), regardless of funding type or phase
of execution

The objective of DOE Order 413.X isto provide the DOE project management
direction for the acquisition of capital assetsthat are delivered on schedule, within
budget, and fully capabl e of meeting mission performance and environmental, safety,
and health standards.

The Contractor Reguirements Document (CRD), an Attachment to the Order, sets
forth the requirements of the Order that must be applied to management and operat-
ing/management and integration (M& O/M &1) contractors and other prime contrac-
torsresponsible for project execution at DOE facilities. Contractor compliance with
the CRD will be required to the extent set forth in a contract.

Thismanual describestheinitiation and implementation of aprogram/project from
preconceptual through turnover for operation or surveillance. Safety, quality stan-
dards, and requirements are al so presented. The decision-making and budgeting
processes are described, aswell asthe roles and responsibilities for management and
oversight.

Thismanual contains both requirements and guidance and, in some areas, should be
tailored to the size, risk, and complexity of the work to be performed. Tailoring can
be applied to al projectsfor oversight, acquisition planning, performance reviews,
reporting, change control, and Critical Decisions (CDs). Tailoring does not exclude
application of the requirements, but simply assures application is commensurate with
need. Where differences exist between conventional and environmental management
projects, parallel activities are described.

PROJECT GUIDING PRINCIPLES

Asaresult of project management experience, anumber of “guiding principles’
have emerged over time. These principles are basic overarching guidance that have
been proven applicable to projects and project management activities. Even though
the following principles do not appear verbatim in either the manual or the Practices,
the philosophy expressed in the principlesisreflected throughout both documents.
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Leadership

Project management must propagate effective leadership to energize project teamsto identify,
support, and achieve project objectives.

Roles and responsibilitiesmust be clearly defined with authority and accountability consistent
with assigned responsibilities.

L eadership expects and nurturesteaming at all organizational levels.

L eadership engages and uses systematic reviewsto ensure mission, safety, and quality criteria
are met.

Safety

Project management must demonstrate an unequivocal commitment to safety and environmental
excellence.

Quality

Project management must commit to continuousimprovement and must consider quality
integral to delivering projects.

Human Resources

Project management must emphasi ze theimportance of the continual devel opment of individual
and team skills. Suitably qualified and experienced personnel must be assigned to Integrated
Project Teams. To the extent possible, the continuity of key project members must be main-
tained throughout the project.

User/Owner

User/owner organizations must be involved early and continuously in project evolution and
decisions.

Stakeholders

Project management must plan and conduct stakeholder activities, including communicationson
aproactive two-way basi swith utmost authenticity.

Processes

Formal tailored processes must be implemented throughout all project phases.

Project Execution Plans (PEP) are the cornerstone of all project planning.

Performance baselines must be rigorous and definitive; risk assessed with sufficient contingency
to provide a high confidence of success. Performance baselines are monitored, evaluated, and
reported against.

Change control must be rigorous and timely.

Acquisition Planning and Project Execution Planning are the cornerstones of project planning.

These are not one-time events, but are meant to guide the project manager in the implementation
and execution of project delivery.

Performance baselines must be established, monitored, evaluated, “ managed to,” and reported
against. Change control must be rigorous and timely, with a strong preference to solutions
within the overall scope/performance, schedule and cost baseline.
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1.2

1.3

PROGRAMMING

The DOE programs are major ongoing activities having defined goal's, objectives,
requirements, and funding levels, and may include one or more projects. Projects
are significant activitiesidentified by a program and characterized as having
defined goals, objectives, requirements, life-cycle costs, a beginning and an end.

Programs (and projects) vary significantly in their complexity, cost and impor-
tance. Projects are formulated to define an affordable concept and are planned to
meet mission objectives that are defined in the DOE strategic plan. In accordance
with systems engineering principles, programs explore afull range of implementa-
tion options including the development of new technologies. Programs perform
life cycle cost and performance analyses on project concepts expected to have a
high degree of technical and operational feasibility. Risk management principles
are used in cost formulations, and top-level requirements are generated that
provide for subsequent assessment of subtier mission operational and project
activities. The formulation processisinteractive rather than a discrete set of
linear steps. Various alternative solutions are considered and the solutions are
optimized to determine the implementation approach.

Programs are responsible for establishing ranking criteriafor their projectsto
determine priority and subsequent implementation (or rejection). Based on the
outcome of this process, activities enter the budget in an optimum manner. Each
program will establish priority guidelines as well as overarching guidelines that
will be applied to the selection and implementation of projects. Mission safety,
and protection of the public, worker and environment will receive the highest
consideration. Stakeholder concerns will also be considered in this process.
Decisions will be documented and include review and comment steps prior to
finalization.

PROGRAM/PROJECT ACQUISITION MANAGEMENT

Projects mature through a planned sequence of activities that begins with a con-
cept or identified need, then through a process geared to ultimately produce a
desired product. Portions of the project’s sequence are timed to produce results
that are consistent with the budgetary requirements described in Section 4.

Although each project follows asimilar pattern asit moves from one project phase
to the next, care needsto be taken to initiate controls and oversight commensurate
with the complexity and cost of the proposed work. Management controls are
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necessary at every level, but should be tailored to meet requirements, not just to
assure compliance.

1.3.1 Mission Need/Acquisition Strategy and Strategizing
I mplementation

Acquisition planning and strategizing for a program or project meansobtaining a
project or product that is defined as being consistent with the department’s or a
program’s strategic goals, plans, and objectives. Thisis documented in an Acqui-
sition Plan that evolvesinto an element of the PEP, a product of the project plan-
ning phase and a prerequisite to requesting CD-1. The strategy isto define, in
light of the available knowledge of the activity (mission need, conceptual design,
etc.), how aproject or product may be best and most cost-effectively obtained by
the Government. Traditionally, DOE has placed the burden of procuring new
products on the M& O/M& | contractors. However, where appropriate, more
effective means of acquisition are now being used such as competitive bids, and
privatized, performance-based, and incentivized contracts. The approach selected
isdefined in the Acquisition Plan. The planning and preparation for an Acquisi-
tion Plan begins when a Department need isidentified, well in advance of when a
contract award is planned.

The acquisition strategy and the resultant Acquisition Plan establish the program/
project’s path forward for selecting the principle participants and their relation-
ships. Since these determinations are necessary early in the life-cycle activity, the
development, completion, and approval of the plan should be given the highest
priority.

Acquisition Plan

An acquisition strategy serving the Government’s best interests shall be
developed and documented in the Acquisition Plan. The plan should focus on
selecting a prime contractor who is capable of proficiently accomplishing the
desired result. Thiscontractor will award lower-tier subcontracts and manage
those subcontracts to assure accomplishing system, project or program goals.

The plan shall specify the dates (milestones) when decisions should be made
to facilitate attainment of the acquisition objectives. The plan shall address
all the technical, business, management, and other significant consider ations
that will control the acquisition process. Depending on the nature, circum-
stances, and stage of the acquisition, the specific content of plans can vary, How-
ever, the more important contents include:
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» Background and objectives, including program or projects mission need and
program relationship

» Scope of work outline

» Development and testing requirements and planned tradeoffs
» Cost, budget, funding and life cycle considerations

» Schedules, including milestones

» Proposed approach to procurement including sources; competition; make or
buy; selection process; prime contractor; contracting methods; options and
milestones. A performance-based contractor incentive process and a statement
whether the Government or a prime contractor will conduct the competition.

» Safety requirements

A complete outline of elements that should be included in an Acquisition Planis
included in Practice 2, Acquisition Strategy and Plan.

I ntegrated Project Team

An Integrated Project Team (IPT) shall beresponsible for developing the
Acquisition Plan. The IPT, led by the Federal project manager, is approved by an
appropriate SAE or AE. The IPT should consist of a Program Manager, a Federa
Project Manager (once assigned), and a Contracting Officer who is provided or
approved by a Director of Procurement. Because of the |PTs diverse responsi-
bilities, the team also includes personnel having background and experiencein
contracting, fiscal, legal, and appropriate technical field. At specified timesor
whenever significant changes occur, the | PT shall review and revise the plan,
asappropriate.

Asearly aspossible, the IPT should establish quality, quantity, and delivery re-
guirements; the contracting method to be employed; and whether procurement
specialists need to beincluded in the team.

PROJECT OVERVIEW

Projects are specific undertakings that involve diverse scopes of work, ranging
from designing and building anew high energy testing facility to developing anew
computer system. No matter how dissimilar, all projects can be characterized by
being divided into specific phases, which have abeginning and an end. The sum of
these phasesiscalled the project lifecycle.
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Thetask of defining aproject by lifecycle phasesisanecessary first step toward
successful project management. Through this approach, the application and
integration of the proven techniques of project management drives the improved
performance and manageability of work accomplishment.

For clarity, the most commonly understood project (design and construct) is used
asthe generic basesfor thismanual. For other lifecycles and phases, substantial
coverage is provided by the Project Management Institute (PM1) PMBOK®, as
well asavast array of literature on project management.

1.4.1 Utilizing Project Lifecycles and Project Processes

Many projects may have subproject lifecycleswithin the larger overall project. For
example, adecommissioning project may require adisposal facility—the subproject
component. Therefore, breaking the subproject out and dealing with it as a design/
construct project while performing the main project as a disposition project isthe
appropriate approach since both have different lifecycle phases. Project processes,
as described in the PMI PMBOK®, have been devel oped and documented so that
they can be aligned with most all project phases, however, some confusion can
occur since the process areas (see below) have names which aso sound like
phases. Project processes have been generically organized into the following six
overlapping phases (see Section 7, Project Planning, Integration and Reviews) by
PMI:

» initiating

» Planning

v

Controlling

v

Executing
» Closing

Whilewords like planning, execution, and mission broadly represent project phases
and related processes, it isdesirable to break them down into more specific
subphases. Inthismanual, they are generally broken down into the following
subphases:

» Preproject/preconceptual planning

» Conceptual design

» Preliminary design
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PROJECT PLANNING
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Final/detailed design
Construction

Acceptance
Operationsg/mission/closure

vV v vy

All of the appropriate phases of a specific project should be identified and must be
successfully planned, integrated, and executed by the project manager. Numerous
examples, particularly Figures 1-1 and 2-3, are organized by phases. Examples of
major inputs, milestones, and outputs are provided to assist the integrated project
team in assuring comprehensive planning in devel oping the specifics of aproject.
Considerable experience has been incorporated into these examples and particul ar
care should be given to ensuring that appropriate deliverables of one phase are
complete prior to moving into the next phase.

All projectsareinherently unique, so differences are expected, but when deviations
are necessary from past lesson learned, clear understanding and management
acceptance should be sought and documented.

RESPONSIBILITY, AUTHORITY, ACCOUNTABILITY

As used in this manual, project manager refers to the Federal project manager
unless specifically identified as the contractor project manager. The Federal
project manager has overall authority, responsibility and accountability for all
assigned projects. Inthefollowing situations, however, the project management
activitiesidentified in this manual may apply to the contractor project managers:

a. Whenan M&1/M& O or other DOE prime contractor awards a project-related
contract.

b. When management of contractsisidentified in a DOE contract as an activity to
be performed by the contractor.

¢. When agreed upon between the Federal and the contractor project managers.
Such agreements, however, must be in compliance with the terms and condi-
tions of the DOE/contractor contract.

d. Any other project circumstances as agreed upon between the DOE and the
contractor, provided such agreements do not violate contractual terms and
conditions.
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In the situations cited, the contractor’s project manager becomes responsible for
managing assigned project/subcontract activitiesand is delegated the necessary
authority to accomplish the assigned work. Accountability, however, accompanies
delegation of authority, and the Federal project manager still retains ultimate
project responsibility, authority, and accountability—these cannot be totally del-
egated or abrogated. On the other hand, any responsibility delegated to either the
Federal or contractor project manager must be inseparably linked with the author-
ity necessary to accomplish the assigned task.

All agreements between DOE and a contractor clarifying project management
responsibilities are documented in the Project Execution Plan and/or Memoran-
dum of Understanding (MOUSs). If an MOU isused it shall be consistent with
the PEP. The federal project manager isresponsible to assure all PEP/MOU
requirements are met.

REFERENCES AND REQUIREMENTS

The project manager ensures that the appropriate revisions of the applicable
requirements documents, at the time the project performance baseline is approved
(CD-2), are applied throughout the project. Application of later (following CD-2)
revisions of requirements documents are approved through the project’s change
control system.

To assist the reader and to make this manua more “ user-friendly,” manual Require-
ments (i.e., shall statements) are presented in bold type. These requirements are
also listed within the Practices, Appendix A, titted REQUIREMENTS. The
requirements are cross-referenced to the manual by page and paragraph.

Thismanual contains specific References throughout. 1n addition, supplementary
references and suggested reading are presented in the Practices, Appendix B:
REFERENCES.

The acronymsused inthismanual arelisted in Appendix C of the Practices.
Appendix C aso included acronyms commonly used in the project management
discipline.

The Practices also contain aGlossary. This definition of terms help assure that all
manual and Practice users have acommon understanding of terms and their usage.
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PROJECT DEFINITION

During project planning, the bases/scope of a project are defined and devel oped.
Typically, these basesinclude a

» Justification of Mission Need/outline project scope.

v

draft Project Execution Plan (PEP).

v

high level project design criteria or functional design criteria.

v

preliminary cost estimate range.

v

preliminary project schedule range.
These are normally prepared as part of a project’s planning effort.

These“preliminary” initiation efforts develop and define/establish early project
scope, schedule, and cost ranges, as a basis for follow-on project efforts; and, to
demonstrate consistency with the DOE's strategic goals, plans, and objectives.

An important secondary purpose isto assure that all organizationsinvolved in
developing the project are cognizant of and in agreement with the project as
outlined and defined by these early project definition documents. A third purpose
isto request and obtain CD-0, Approve Mission Need.

PROJECT PLANNING PHASE

The overall goal of the planning phase isto approve and develop an idea, need, or
concept into a viable project with sufficiently valid scope, schedule, and cost
information to enter the next phase of development.

2.1.1 Preconceptual Planning

A need or opportunity isidentified that may be in response to arequirement
developed or perceived by any entity: DOE, contractor, oversight organization, or
the public. This need is developed into a concept or mission, and a program
sponsor is sought/appointed. Historical information and technical data that
support the mission concept is developed into a Justification of Mission Need
document by the responsible program office. This documentation needsto in-
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clude sufficient detail to enable reviewers to assess the need for and impacts of the
proposed work. In all cases, the Justification of Mission Need shall include

» adescription of the conditions or regulatory requirementsrequiring
action.

» benefitsto the Department of Energy (DOE) and the public.
» alternative actions considered.

» an outline scope definition.

» planning/feasibility cost estimate.

» preliminary acquisition plan.

» planning/feasibility schedule(s) and milestones.

At thistime, if possible, a suitably experienced and qualified Federal project
manager isidentified, and the Integrated Project Team (IPT) isorganized. Ap-
prove Mission Need (CD-0) allows a proposed project to proceed to conceptual
design.

2.1.2 Conceptual Design

If not already in place, a Federal project manager is nominated and appointed, and
operating or expense money is provided for the conceptual design effort. This
effort is contracted or added to the site prime contractor’s contract. In thiscase, a
responsible contractor’s project manager is appointed. The IPT isfurther devel-
oped to encompass the Program Secretarial Office (PSO) management and other
support staff, as appropriate. The IPT shall also include the contractor project
manager. The purpose of a“living” IPT isto assure IPT membership and associ-
ated skills reflect and support the changing project phases. In later phases this
team expands or contracts, but the concept of working together as an integrated
unit will be fostered and retained. The type of project proposed will generally
dictate the rigor imposed on the conceptual design, and may extend to testing of
materials or processes, depending on the complexity of the proposed project.

In addition to the conceptual facility/equipment design culminating in a Concep-
tual Design Report (CDR), adraft Project Execution Plan (PEP) is devel oped.
The PEP describes or references safety, quality, and environmental requirements.
Integrated with the PEP are draft Contracting and Procurement, Project Risk
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Assessment, Safety, and Quality Plans—all support managing the project aswell as
the request for CD-1.

The PEP will specify all documentation and the level of completion required to be
provided for CD-2, Approve Performance Baseline. For nonremediation work,
Project Data Sheets (PDS) are also developed. The PDS, which requests capital
funding, may, however, be delayed until additional design work is completed.
Project documentation shall support therequest for CD-1, which establishes
the project’s preliminary schedule and cost baseline ranges. At thistime, the
project undergoes a validation process (Verification of Mission Need) to confirm
that the scope, cost, and schedule estimates are compatible. With appropriate
approvals, the project movesinto the Project Execution Phase. Details of the PEP,
and validation review are provided in Section 7, Project Planning, Integration,
and Reviews.

2.1.3 Preliminary Project Execution Planning

With the completion of the Project Planning phases, those documentsre-
quired to obtain Critical Decision-1 (CD-1, Approval of Preliminary Baseline
Range) approval shall also be completed, approved and provided. These
include

» an Acquisition Plan.

» aConceptual Design Report.

» aPreliminary Hazard Analysis Report.

» aPreliminary Project Execution Plan.

» adesign funding estimate.

» preliminary baselinerangesfor scope, schedule, and cost.
» aProject Data Sheet for design.

» aVerification of Mission need.

Theinitial safety and environmental impacts, functions, and requirements; alter-
native analysis and trade off studies; technology development needs; and risk
management plans are useful in developing these documents.

The preliminary project scope shall be defined in a Work Breakdown Struc-
ture (WBS) and WBSdictionary that are developed based on the project’s
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major elementsand deliverables. The WBSfacilitates additional planning and
controlling of work scope and should reflect the way the work will be performed
and managed. Project cost and schedule ranges shall be developed based on
the project WBS. At thispoint in the project, the WBS will not be of sufficient
detail to support a definitive performance baseline.

Asrequired by DOE O 413.X, in conjunction with the CD-1 submittal, these
documents shall be submitted for SAE/AE approval.

Where long-lead procurement is required to support a project, a phased CD-3 may
be requested at thistime.

EXECUTION PHASE

In the execution phase, preliminary concepts are further defined and devel oped
into design documents that may be used to procure or manufacture components,
fabricate large systems, or construct facilities. At this point, (1) reporting require-
ments and baselines for project control are established and maintained, (2) envi-
ronmental and safety requirements are satisfied, and (2) the final design configura-
tion is approved.

This phase is subdivided into two segments: design and construct/fabricate or plan
and remediate. During design, the project is subject to peer or independent
reviews and the use of value engineering techniques to ensure the appropriateness
and cost effectiveness of the design output. Again, these activities should be
tailored to the size, complexity, and needs of the project. Safety, environmental,
and quality plans and requirements are to be maintained throughout the process.
The project manager shall not to commit to the performance of any tasks
without confirming the availability of funds.

2.2.1 Preliminary Design

Using the products of the conceptual design, thistask initiates the devel opment of
adesign that is adequate for procurement and construction. This phase of the design
is complete when it includes sufficient information to support performance base-
line development. Generally, thisis roughly equivalent to 20 to 35 percent of the
total design effort. During preliminary design the following occurs in support of
the request for CD-2:
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1. Technical scope, schedule, and cost performance baselines are devel oped and
become the input for the CD-2 request.

2. Cost and schedule performance are maintained for the design task.

3. Total Estimated Costs (TEC) and Total Project Costs (TPC) are monitored
and controlled through the change control process as final baselines are
developed.

The PEP is updated and issued.

Safety, quality, and environmental documentation are refined.
Project data sheet for construction is prepared.

Review of contractor’s project management system is performed.

Performance measures for the contractor’s performance are finalized.

© © N o g &

An Independent Cost Estimate (ICE) is performed to further validate the
cost/scope relationship.

10. A performance baseline external independent review is performed.

With thisinformation, the project progresses to CD-2, Approve Performance
Baseline.

2.2.2 Final Design

Theremaining 70 percent of the design consists of finalizing work under way and
then producing and releasing construction and procurement documents/packages.
Asthe designisfinalized, the PEP, scope of work, cost estimates and schedules
are updated and documented through the change control process. Even through
considerable detailed design remains to be done, the 30 percent will support solid
cost and schedule estimates. Justification of Mission Need is again reviewed,
particularly with respect to changing conditions that are not within the control of
the project, such as overall site priorities, new technologies, change in cleanup
strategy, changes in planned funding, and so forth.

2.2.3 Construction

With the design complete, the project isready for CD-3, Approve Start of Con-
struction. Construction and procurement are now initiated. Wherever appropri-
ately supported, fixed-price contracts are issued. Performance is measured in
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2.4

terms of cost, schedule, scope, and contractor role. Approved and validated
project baselines, completed designs, and energetic-management control signifi-
cantly mitigate problems during this phase of DOE projects, especially those
unigue projects having specialized equipment and processes.

Asdescribed in Section 14, Project Controlling, rigorous change control helps
control scope creep which in turn controls schedule and cost creep. The require-
ment to report the project and budget status continues throughout construction
completion, operational testing, final acceptance, and turnover of the facility (or
equipment) to the user. At this stage, the project is ready to progressto CD-4,
Approve Start of Operations or Project Closeout. A key part of obtaining CD-4 is
the delivery of appropriate project-related documentation that supports the start of
operations.

MISSION PHASE

The Mission Phase is considered the Operations Phase. At thistime, the project is
complete and the facility isturned over in an operational state to the user, and
planned operations continue until the mission is accomplished. Program opera-
tions funds are used to operate and maintain the facility until the end of its useful
lifewhen it is decommissioned. For Environmental Management (EM), the
project may be turned over to operate during the remediation phase.

ENVIRONMENTAL MANAGEMENT PROJECTS

Asdefined in the EM Integrated Planning Accountability System Handbook, some
Environmental Management (EM) projects do not necessarily have the same
acquisition phases as conventional projects. To determine the step-by-step process
by which EM projects are acquired, it isfirst necessary to determine the type of
projects being initiated. Thisis determined through a site evaluation that reviews
for the entire site: historical records, production reports, audit reports, interviews
with operations personnel, and so forth, with the intent of identifying all areas that
might be contaminated from past activities. These sites could be grouped together
to form operable or waste units based on geographic location, type of contamina-
tion, or aregulatory driver, or some other criteriathat is agreeable to the respon-
sible organization. Remediation of operable or waste units shall be accom-
plished through establishing and executing projects. The EM has divided its
work into the following categories:
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» EM Conventional Projects

» Environmental Restoration (ER) Projects

» Facility Disposition Projects (transition, deactivation, and decommissioning).
Except whereiit is consistent with information already presented, each phase of

the acquisition process is described in the follow subsections.

Critical Decisionsfor Environmental Restoration Projects

Planning Phase Execution Phase Post-Closure Phase
Site Egzﬁi%iﬁg/?g;vsand Engineering Construction/ Closeout or
Evaluation Remedy Selection Remediation Stewar dship
* * * *
CD-0 CDh-1 CD-2/3 CD-4
Approve Approve Approve Approve
Mission Need Preliminary Start of Construction Preliminary
Baseline Range Remedial Action Baseline Range

Figure 2-1. Critical Decisions for Environmental Restoration Projects

2.4.1 EM Conventional Projects

EM work that may be categorized as conventional shall be projectized and
managed as a separate project. The acquisition processis the same as a con-
ventional project, except there are often more regulatory driversthat initiate the
project activity.

2.4.2 Environmental Restoration (ER) Projects

Restoration projects are executed in accordance with applicable federal and state
regulatory requirements including Resource Conservation and Recovery Act
(RCRA), Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), and tri-party agreements (e.g., Federal Facility Agreement). The
phases of ER activities and their relation to critical decisions (CDs) are presented
in Figure 2-1 and discussed in the following sections. It should be noted that ER
projectsfor a specific waste site often contain multiple subunits with various
remedies (e.g., interim actions and removal actions) that may result in multiple
CDsfor each phase. Multiple subunitswill be documented in an appropriately
tailored Project Execution Plan (PEP).
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2.4.2.1 Planning Phase

The goal of the planning phaseisto identify the contaminants associated with a
potential waste site and determine if the site requires further characterization and
remediation. This processincludesinitial identification through the Preliminary
Assessment (PA)/Site Investigation (SI) phase of CERCLA, the RCRA Facility
Assessment (RFA) phase of RCRA or other identification process and progresses
through the applicable regulatory steps to enable sufficient scope, schedule, and
cost estimates to be devel oped.

Ste Evaluation

A thorough site assessment hel ps determine the type of remediation, if needed,
that will be required and the type of project required to implement the remedia-
tion. An evauation should include reviews of historical records and maps, pro-
duction reports, operator logs and reports, audits, interviews with knowledgeable
personnel, etc. Based on the results of these efforts, sites can be prioritized and
organized into projects that will result in the most cost-effective solutions.

Characterization, Feasibility Reviews, and Remedy Selection

Characterization is the second step in the planning phase. This step involves
guantification of the nature and extent of contaminants present at a site and the
associated risks of the contaminants to human health and the environment as well
astheidentification of remedial alternatives that will meet the identified prelimi-
nary remedial goals. The alternative methods are screened and technically evalu-
ated during the Feasibility Study (CERCLA) or Corrective Measures Study
(RCRA). The preferred remedial alternative isthen presented to the regulatorsin
the form of either a Proposed Plan (CERCLA), Statement of Basis (RCRA), or
other regulatory document. After approval by the appropriate regulatory agency
or agencies, these documents are subject to public notice and comment as man-
dated in the appropriate regulations. Public meetings can be held to address any
significant issues or concerns that the public might have regarding the proposed
aternative. After the public participation requirements are complete and changes,
if any, have been incorporated, a Record of Decision (ROD) or RCRA permit
modification is prepared, as appropriate. These documents specify the remedy and
implementation schedul e agreed to by the US DOE, US EPA, state, Tribal Na-
tions, and other stakeholders. However, in some cases, partial remedia decisions
are made and implemented while the final remedial decisionispending. This
approach can increase the risk of significant changes to the project scope but does
allow early implementation of components of the remedy, which in turn can reduce
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costssignificantly. Theseearly or interim actions may mitigate animmediate
human health or environmental hazard or provide an integral step prior to imple-
menting thefinal action. Planned approaches should be clearly documented in the
PEP.

2.4.2.2 Execution Phase

Completion of characterization and approval of CD-1, Approve preliminary
baseline range, allows the planned remediation to move into the execution phase.
Typically, the schedule range for remediation has been predetermined during the
characterization step.

Approved plans are further defined and field, bench, or treatability testing may be
performed in this phase. Baselinesfor project control are developed, and report-
ing isinitiated per pre-established requirements. All environmental and safety
requirements are satisfied, and the final design configuration is approved. Re-
quired regulatory documents, plans, designs, and permits, as required, are submit-
ted and must be approved by the appropriate agencies prior to implementation.

Engineering

Studies conducted during this phase establish the technol ogies or processes
necessary to remediate the particular site in accordance with the requirements
established in the ROD or RCRA permit. Activities may include treatability
(proof-of-principle) studies, additional characterization, establishment of project
technical requirements and design criteria, hazard analysis, and finalization of the
regulatory and permitting requirements. A portion of these activities may have
been performed prior to CD-1 as part of the characterization step.

During engineering the following activities are performed:
» Safety documentation is prepared and approved (e.g., health and safety plans).
» Engineering completed (e.g., design drawings, specifications).

» Environmental documentation is prepared and approved (e.g., National Envi-
ronmental Policy Act evaluation).

» Third-party concurrence obtained (e.g., public notices).

» Construction requirements are devel oped (e.g., waste management plan).

Often the environmental restoration design isdefined in specifications sufficient to
allow the work to be contracted/subcontracted. Corrective Measures/Remedial
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Action Implementation Plans specifying the design are submitted to the regulators,
and with regulatory approval, construction/remediation may begin. Before con-
struction begins, however, the plans, specifications, and al other documentation
will be used asinput to CDs 2/3. Approval of CDs-2/3 will move the project into
the construction portion of the execution phase, which must be accomplished in
accordance with the statutorily mandated schedules.

Construction/Remediation

There are essentially two types of ER construction projects. those where the
remedial action is actually accomplished by the construction activity (e.g., engi-
neered cap, excavate and dispose, soil grouting), and those that construct afacility
that will complete or perform the remediation (e.g., wastewater treatment facility).

For ER projects where the remedial action is accomplished by the construction
activity, the execution phase is completed when construction is complete. For
remedial actions requiring the construction of treatment facilities, the execution
phase is complete after the operating facility is constructed and successfully
turned over to an operations entity.

2.4.2.3 Post-Closure Phase

Post closure is the final phase in the acquisition process for an ER activity. De-
pending on the activity, there may be a discrete closure or the site/facility may be
turned over for long-term stewardship, which may include operation, maintenance,
and monitoring in accordance with the ROD, Closure Plan, or equivalent. The
acquisition would be considered closed upon successful turnover.

2.4.3 Facility Disposition Projects

Facility disposition projects address the decommissioning of surplus contaminated
facilities. Decommissioning activitiesinvolve the decontamination and safe dispo-
sition of facilitiesthat have been deactivated. Safe disposition may include

» reuse of adecontaminated building.
» demolition of afacility, with rubble removed from the site.

» entombment which might involve collapsing a structure and capping the con-
taminated rubblein place.
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Facility disposition projects follow adecision-making process similar to that of
Environmental Restoration projects characterization, followed by detailed analysis
of alternatives and aformal remedy selection. However, there are differences to be
considered, as shown in Figure 2-2.

Critical Decisionsfor Facility Disposition Projects

Project Planning Phase Project Execution Phase Mission
Preconceptual | Conceptual Preliminary Final _ .
Planning Design Design Design Construction Operations
* * * *
CD-0 CD-1/CD-2 CD-3 CDh-4
(Combined Decision)
Approve Approve Approve Approve
MissionNeed  Performance Start of Construction Start of Operations or
Baseline or Remedial Action  Project Closeout

Figure 2-2. Critical Decisions for Facility Disposition Projects

» Project Planning Phase

The goal of thisphaseissimilar to that of ER: identification and devel opment
of aprocessfor facility disposition frominitial facility identification, character-
ization of

the problem, identification of apreferred solution, performance of an environ-
mental review, engineering the solution, and finally implementing the design.

Facility Identification

Theinitial step inthe planning phase for disposition projectsincludesformal
identification of thefacilitiesthat are ready for disposition and acceptance of
responsibility by the appropriate project organization. Thisstep isequivalent to
Mission Need and is documented by CD-0. After turnover from operations,
facilitiesare normally kept in asurveillance and maintenance mode until ready
for final disposition. Because of thelarge number of facilitieswith limited
funding, and low priority, S& M on most facilities often last for aconsiderable
period.

Characterization

A facility shall be characterized for typesand amounts of contamination,
alternative corrective actions developed, and the preferred alter native
selected. Whereas ER projects use the RCRA or CERCLA guidance to formal-
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2.5

ize the process, facility disposition projects normally use the NEPA process to
accomplish the sameresult. This process resultsin the preparation of either an
Environmental Impact Statement (EIS) or an Environmental Assessment (EA).
The resulting decision is (1) documented in the form of a ROD for an EIS,
Finding of No Significant Impact (FONSI) for the chosen approach treated in
an EA or (2) defined in a Categorical Exclusion (CX) description. (This phase
is considered compl ete with the approval of the NEPA documentation.)

Approval to start detailed design (project execution phase) in accordance with
the NEPA decision, is documented by CD-1/CD-2, Approve Performance
Basdline.

» Project Execution Phase

Except for minor differencesin terminology, the execution phase for facility
disposition is the same as that for ER projects such as, preliminary design, final
design and construction/disposition. (Approval of final design and readinessto
proceed with disposition is documented by CD-3, Approve Start of Construc-
tion or Remedial Action.)

» Mission Phase

During the mission phase, remedial actions begin and project closeout docu-
mentation is prepared. If appropriate, an independent verification contractor
makes the necessary reviews and field checks to verify that specified end
conditions have been met. (CD-4, Approve Start of Operations or Project
Closeout, documents approval to begin this phase.)

If appropriate, long-term surveillance and maintenance or other institutional
controls may continue after the project is considered compl ete.

DOCUMENTATION

A significant number of required documents must be devel oped and issued during
thelife cycle of aproject. These documentation activities begin prior to precon-
ceptual design and are not completed until after project closure. Figure 2-3 depicts
the typical stages of a project and alarge sampling of the potential documentation
needed to support moving to the next phase. Many of the identified documents are
not only integral to project development but are necessary for the project to
proceed from one phase to the next.
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Preconceptual Design

Cost:
DOE approval if conceptual design
costs exceed $600,000 limit

Maturity:
Need to know estimated conceptual
design cost

Schedule:
No schedule requirements to go
from Pre- to Conceptual Design

Technical:
Support the Conceptual Design
Estimate

Maturity: *

» Assessments and studies

» Design Criteria (Orders,
regulations, codes & stds.)

¢ Functions

* ldentify Technology Develop-
ment activities

¢ Information Utilization Strategy

¢ Mission

¢ Operational Strategy and
Automation Strategy

¢ Performance Requirements

e Preliminary Vulnerability
Assessment Study

¢ Preliminary Site Clearance
Permit

* Review of Alternatives

* Risk Assessment

» Site Selection Criteria

* Small-Scale testing

« Systems Engineering Manage-
ment Plan

Conceptual Design

Cost:
DOE Authorization

Maturity:
Need cost range estimate of Prelimi-
nary Design; Target Project Cost

Schedule:
DOE Approval

Maturity:
Need Preliminary Design schedule

Technical:
Support cost and schedule and
Conceptua Design Report (CDR)

Maturity: *

+ Alternative Studies

+ CDR

» Complete Facility Design
Description, approve Facility
Functional and Operational
Requirements, and draft Program
Requirements

» Complete system design
description

» Conceptua Vulnerability
Assessment Study

» Develop Key Technical
Parameters

* ldentification of system
boundaries

* ldentify engineering develop-
ment versus proven process

* ldentify permitting requirements

+ Dréft Interface Control
Documents (1CD)

Preliminary Design

Cost:
Congressiona funding

Maturity:

Project performance TEC and TPC
performance baseline including
contingency at CD-2

Schedule:
Project schedule

Maturity:
Project TEC/TPC

Technical:

Engineering devel opment
completed, with contingency for
open issues

Maturity: *

¢ Complete Accident Analysis

« Component requirements
identified

¢ Configuration Mgmt. Plan

¢ Facility Design Description
completed

» Final Characterization and Site
Selection

« Initiate Pressure Protection
Plan

e P&ID Rev.0

« All Construction and Procure-
ment Packages Complete

¢ |CDsissued

¢ Preliminary layout drawings of
major components

» Performance Verification
a) Full-Scale Tests
b) Refinement/Optimization

—Engr.-Scale Tests
—Integrated Runs
¢ Material Balance

Final Design

Cost:

No special requirements to go from
final design to construction—under
change control

Maturity:
CD-3 pre-construction release

Schedule:

No special requirementsto go from
final design to construction—under
change control

Maturity: Not Applicable

Technical:
Complete design documentation

Maturity: *

» All detailed design drawings,
calculations, specifications, etc.,
except field run items

* Test Plans Issued

 Construction Punchlist

* ORR Planning and Preparation
developed

* Finalize Pressure Protection Plan

* Site Clearance Permit

» Testing requirements identified

 All construction and procurement
packages complete

* |CDsissued

Construction, Startup/
Turnover

Cost:
No requirements—under
change control

Maturity:
CD-3 released, CD-4
complete at closeout

Schedule:
No requirements—under
change control

Maturity: Not Applicable

Technical:

Maturity: *

e All as-builts complete

» Performance Verification
a) Operating Parameters

Definition

b) Process Optimization

e Task plansissued

¢ ORR Planning and
Preparations

Preliminary Design Authorized >
Project Baselines Established as TEC and TPC >
*Technical Maturity — those applicable deliverables necessary to proceed to the next project phase

Figure 2-3. Project Documentation by Typical Phases
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Preconceptual Design

Technical Maturity continued: *

Conceptual Design

Technical Maturity continued: *

Preliminary Design

Technical Maturity continued:*

Final Design

Safety and Hazard Analysis/

» Technology Development
Program Plan
a) Program R& D requirements
b) Define R& D program phase

Safety and Hazard Analysis/
Vulnerability Assessments
 Draft Safeguards Requirements
Identification
Supported by:
—Preliminary VE Study
—Hazard Assessment Document
—Proposed Process Material
Flow

» Emergency Preparedness Hazard
Survey and Screen

» Hazard Assessment Document
(HAD)
Supported by:
—Facility layout
—Hazardous materia inventory

 |dentify preliminary structures
and systems with preliminary
safety classifications

« Information Utilization Plan

¢ Operational/Automation Plan

¢ Preliminary Characterization
and Site Selection

¢ Proof of Concept Testing

« Regulatory Management
Strategy

¢ Risk Management Plan

* NEPA (EA, EIS approved)

Safety and Hazard Analysis/
Vulnerability Assessments
¢ Preliminary Functional
Classification
Supported by:
—Preliminary Hazards Analysis
—Selected Alternative Study
¢ Preliminary Shielding Analysis
Supported by:
—Facility layout
—Radiological material location
¢ SRI,Rev.0
Supported by:
—Conceptua VE Study

» Reliability, Availability,
Maintainability Evaluation

» System Design Description at
system level

¢ System boundaries identified

 Technology Development
activities complete

¢ Updated Risk Management Plan

» Valueengineering

Safety and Hazard Analysis/

Vulner ability Assessments

¢ ALARA Review
Supported by:
—Preliminary Design

« Automation and Information
Design approach finalized

« PSARRev. A

¢ Preliminary Emergency

* Preparedness Hazard Assess-
ment
Supported by:
—PSAR Rev A
—Preliminary Design
—Project Cost Estimate

Vulnerability Assessments
¢ Accident Analysis
Supported by:
—Final Design
—Final Functional Classification
¢ Basisfor Interim Operations
¢ Criticality Analysis
Supported by:
—Final Design
—Draft Vulnerability Assess-
ment Report
—Final Functional Classification
—Administrative Controls
—Final Hazards Analysis
—Accident Analysis
—Criticality Analysis
¢ Final Shielding Analysis
Supported by:
—Final Design
¢ Fire Hazards Anaysis
Supported by:
—Final Design
—Final Functional Classification
¢ Preliminary technical safety
requirements
¢ PSAR Report

—Emergency Action Levels

Construction, Startup/
Turnover

Safety and Hazard Analysis/
Vulner ability Assessments
« Emergency Preparedness
Hazard Assessment
¢ Fina Fire Hazard Analysis
Supported by:
—Final Drawings
—Walk down
—Tests
¢ FSAR
Supported by:
—As-builts
—Final Hazards Assessment
—Startup test results
—Site Safeguards and
Security Plan
—Safeguards and Security
Management Report
—Final Vulnerability Assess-
ment Report
—Tests (force on force)
¢ Technical Safety
Requirements
Supported by:
—FSAR

Preliminary Design Authorized

Project Baselines Established as TEC and TPC

Technical Maturity —those applicable deliverables necessary to proceed to the next project phase

>

Permit Applicationsand Approval



INTEGRATED SAFETY, ENVIRONMENTAL,
AND QUALITY MANAGEMENT

A key component of the successful project is that safety, health, environmental,
and quality issues are addressed early in aproject’slife-cycle and fully integrated
into all project activities. The responsibility for safety, health, environment, and
quality isaline management responsibility, owned by the entire project team,
starting with the project manager. An Integrated Safety Management System
(I1SMS) ismost effective when devel oped early and implemented in project plan-
ning, project design, construction, testing, and operation. AnISMSisan overall
management system designed to ensure that environmental protection and worker
and public safety is appropriately addressed in the planning and performance of
any task. The fundamental premise of Integrated Safety Management (ISM) is
that accidents are preventable through early and close attention to safety, design
and operation, and with substantial stakeholder involvement in teams that plan
and execute the project, based on appropriate standards. During the design phase,
the project has the unique opportunity to eliminate or minimize hazards, and
incorporate cost-effective accident prevention and mitigative design changes.
Thisincludestaking afresh look at the reference design to provide safety through
design. Implementation of safety, health, environmental protection, and quality,
therefore, cannot be through independent programs but needs to be fully integrated
based on ISM principles and project plans, programs, and procedures. Integration
must occur no later than the initiation of conceptual design.

Throughout this manual, the term safety encompasses protection of the public, the
workers, and the environment. Quality isacritical element of anISMSand is
integrated into the project management programs along with safety, health, and
environmental protection program requirements. This section first discusses
integration of safety, health, environmental protection, and quality into the project
management systems viaan ISMS. Although encompassed by 1SM, the specifics
and unigue assets associated with meeting safety, environmental protection, and
quality requirements, including required documentation, are then described indi-
vidually..
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3.1 SAFETY

A primary and continuous responsibility of project management is safety. This
includes safety of project personnel, as well as those that will operate or maintain
the facility, or that could otherwise be affected by the decisions made during the
project planning, design, construction, and testing stages. Thisresponsibility begins
at the time a project or remedial action is planned and continues until project or
remedial action is completed. Asthe project manager develops and maintains
project baselines, the focusis on providing a safe quality design.

Department policy DOE P 450.4 requires that safety management systems be used
to systematically integrate safety into management and work practices at all levels
so that missions are accomplished while protecting the public, the worker, and the
environment. Integrated Safety Management (ISM) isrequired as part of DOE
management of projects. As stated in DOE P 450.4, Safety Management System
Palicy,

Thisis to be accomplished through effective integration of safety management
into all facets of work planning and execution. In other words, the overall
management of safety functions and activities becomes an integral part of
mission accomplishment.

This policy requiresthat ISM functions and principles apply to all project and
remedial action activities through all phases of these efforts. Ensuring adequate
protection of the public, workers, and the environment is an essential part of
selecting the integrated project team and performing project activities, including
project planning, design, technology development, construction, testing and
turnover, and facility disposition. Each of these key areasis discussed in later
subsections.

Project management, in using |SM, ensures that work processes related to design
are executed with attention to safety; and that work processes related to research,
development, testing, use of hazardous materials, and construction techniques are
executed with proper controls. This section will describe how ISM functions and
principles are to be applied to the execution of a DOE project during each of its
stages. DOE is committed to conducting all work on its projects so that missions
can be accomplished with adequate controlsin place to protect workers, the
public, and the environment. For those facilities that contain, or will contain,
hazardous material's, continuous development and integration of safety analysis as
an integral part of designisrequired. In other words, the fulfillment of safety
functions by systems and structures becomes an integral part of fulfillment of
project and mission functions.
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TheISMS, along with the basi c assumptions regarding quality and the specific
requirements for the project from DOE, provide a framework under which the
Project Execution Plan (PEP) and lower-tier documents such as implementation
plans and procedures are developed. If the project is covered by an existing DOE
site ISMS, then that governing site ISM S should be implemented within the
project. If an existing ISMS can be used or modified to accommodate the project,
then it is recommended that the project implement the site program through the
PEP. If the project includes multiple companies, additional ISM S documentation
may have to be developed to demonstrate compliance within each of these organi-
zations with the specific project ISM S requirements.

3.1.1 Integrated Safety Management System

AnISMSisasystem designed to ensure that environmental, worker, and public
safety is appropriately addressed in the performance of any task. A fundamental
premise of ISM isthat accidents are preventable through early and close attention
to safety, design, and operation, and with substantial stakeholder involvement in
teams that plan and execute the project, based on appropriate standards. The
ISMS consists of (1) the objective (2) the guiding principles (3) the core functions
(4) the mechanisms of implementation (5) clear responsibilities for implementa-
tion and (6) implementation. Assuch, an ISMSis characterized by a management
system’s ability to implement the five core management functions and seven
guiding principles using the key implementing factors as described below.

To implement ISMSS, the project needs to have a commitment to a standards-based
safety program. Articulation of these objectives and principlesisimportant, but
not sufficient, to achieve effective safety management. The challenge to estab-
lishing a standards-based safety approach in a project isto provide the rigor
associated with the standards, yet provide the flexibility to apply a hazards-based
tailored approach to defining the requirements. ISMS, as an integral part of
project management, ensures that work processes related to design, testing, and
construction are planned and executed with proper controls and with appropriate
attention to safety.

The successful safety system functions effectively within safety mandates, consid-
ering budget and resource limitations. It enablestailoring so that hazards are
identified and controlled, yet maintain the design, planned operation, and project
tasks not burdened with inflexible, prescriptive controls that needlessly inflate
costs, and constrain the project, and do not enhance safety. Thus, tailoring within
project management functions (planning, analyzing hazards, establishing controls,
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performing tasks, assessing implementation, and providing feedback) should enable
tasks to be managed at the appropriate levels. In effect, management systems
function to optimize task planning and performance to enable those closest to the
task —those who perform the task, those who manage or supervise it, and those
who will be affected by the results—plan, and assume responsibility for it.

To assure that the design provides afacility that facilitates safe operation and will
not have open safety issues at project startup, safety and environmental issues
need to be identified and addressed early. Proper ISM S implementation ensures
that both design and physical work are performed with proper attention to poten-
tial hazards, regardless of the type of activity being performed.

3.1.2 Integrated Safety Management Through Design

Addressing safety issues early permitsadesign for safety approach within the
project. The goal isto ensurethat safety is*“designed in” early instead of “added
on” later with increased cost and decreased effectiveness. Safety through design
is not just meeting the specified safety requirementsin the design; it is the project
team taking specific actions regarding safety. It includes making design changes
to eliminate hazards, minimize hazards, mitigate consequences, and preclude the
eventsthat could release the hazard. Addressing hazards with a safety through
design approach does not always require that systems, structures or components
be added that will prevent or mitigate the releases. It may involve removing or
moving systems or changing approaches to the design that result in a safer facility
and improved operations. It may result in fewer safety class and safety significant
controls being required in the final design.

For nuclear facilities, the integration of anticipated hazards into the facility design
requires special considerations. DOE has established the Safety Analysis Report
(SAR) or the Hazards Analysis Report (HAR) as the preferred method for autho-
rizing operation for its most hazardous facilities. The SAR aso provides acritical
feedback mechanism for the project. To assure integration of safety and design
the documents that support SAR preparation (e.g.; Hazards Analysis Document,
Fire Hazards Analysis, Emergency Response evaluations, etc.) need to be initiated
early and developed along with the design. 1SM provides the framework to
provide continuous coordination between these two activities is necessary
throughout the design process to ensure the final design meets both mission and
safety requirements.
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3.1.2.1 Objective

The project objectiveisto systematically integrate safety into management and
work practices at all levelsand at all stages of the project so that missions are
accomplished while assuring protection for the public, the worker, and the envi-
ronment. Thisisaccomplished through effective integration of safety manage-
ment into all facets of project planning and execution, such that the overall man-
agement of safety functions and activities become an integral part of the project.
The ISM S description needs to address the project roles and responsibilities for
the designer, the constructor, and the startup operator during each phase of a new
facility development. Due to the changing need in each area, the project manager
needs to assure that appropriate coverage is provided from these areas on the IPT
for each phase of the project.

3.1.2.2 Guiding Principles

ThelSM Guiding Principles and Core Functions provided in DOE P 450.4,
Safety Management System Policy, shall be applied to ensurethat safety is
integrated into design. These principles asthey relate specifically to project
management and the design process are:

» Line Management Responsibility for Safety: Project management is directly
responsible for ensuring the facility structures and systems, or the remedial
activities recovery actions, protect the public, the workers, and the environ-
ment.

» Clear Roles and Responsibilities: Clear and unambiguous lines of authority and
responsibility for ensuring safety isintegrated into facility design/remedial
action planning are established and maintained at all organizational levels
within the Department, the project, its contractors, and its suppliers.

» Competence Commensurate with Responsibilities: Project personnel need to
possess the experience, knowledge (including project procedures and controls),
skills, and abilities that are necessary to discharge their responsibilities. Facili-
ties, including those that contain, or will contain, hazardous material, require
specific competencies including hazard analysis, accident analysis, safety
system design, QA, facility construction, and facility operation and mainte-
nance, which are tailored based on risk.
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Balanced Priorities: Safety, programmatic, and operational requirements need to
be effectively fulfilled by facility features. Protectingthe public, theworkers,
and the environment shall bea priority for all new design, construction,
modification, or remediation.

| dentification of Safety Standards and Requirements: The project manager
should assure the hazard evaluation processis initiated early and continued
throughout the project. Before detailed design is performed, the associated
hazards must be evaluated and an agreed-upon set of safety standards and
requirements established which, if properly implemented, will provide ad-
eguate assurance that the public, the workers, and the environment are pro-
tected from adverse consequences of facility operation.

Engineered Controls Tailored to Function Being Designed or Performed:
Engineering controls that are designed to prevent and mitigate hazards are
tailored to the facility function or the remedial activity and the associated
hazards.

Approval to Proceed: Design reviews are performed to verify that safety has
been adequately integrated into the evolving design before approval isgivento
proceed to the next design phase, procurement, construction, or operation.

3.1.1.3 Core Functions

The expectations for an integrated saf ety management approach can be described
by a successive set of actions or activities. This management system is modeled
by the five core safety management functions; adopted as shown below to reflect
the design process:

Define the Work o Baseline Scope of Work

Analyze the Hazards o Analyze Potential Hazards

Develop and Implement Hazard Controls Develop Design Controls/
Requirements

Perform Work within Controls . Perform Work/Design

Assessment and Feedback - Review, Feedback,

Improvement and Validation

The five core safety functions areillustrated in Figure 3-1. Although the arrows
indicate ageneral direction, these are not independent, sequential functions.

3-6
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DOE
Direction

Define Scope of Work
(Design Baseline)

N
\of

Safety and design documentation
come under change control. The
design report from the previous
stage becomes the baseline for the
next stage.

) N

Feedback/Improvement
(Review and Validation)

Safety documentation is reviewed as
part of the design report. Safety
criteria must be satisfied. Design is
validated against mission needs.

f

Perform Work/Design

The creative step, where the working
design is produced that satisfies
requirements, criteria, and other
project constraints.

N

DESIGN
FOR
SAFETY

4=

Analyze Potential Hazards

Hazard and accident analyses are
performed in more detail.

¥

Develop/Implement Controls
(Develop Design Requirements)

Hazard controls are translated into
safety functions and progressively
more detailed requirements

Work Product

(Design Output becomes part of baseline)

Figure 3-1. Safety Aspectsin a Typical Design Stage

Baseline Scope of Work

During each design stage, safety and design documentation are progressively
developed, become more detailed, and the additional detail, comes under change
control. The design report from a previous stage becomes the baseline for the

next stage.

Analyze Potential Hazards

Hazards and accidents are analyzed in progressively more detail in each design
stage. Safety analysts must work closely with project engineersto develop a
common understanding of the facility, systems and processes, possible hazards
including hazardous materials, and the envisioned operation of the facility.
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Develop Design Controls/Requirements

Hazard controls are translated into safety functions and progressively more de-
tailed requirements affecting the facility design. Hazard analysis and accident
analysis (if needed) will identify aspects of process and facility design necessary
for safety, as well as systems that are dedicated to the fulfillment of necessary
safety functions. In addition to physical controls, Administrative Controls required
to provide or support the safety functions are identified.

External constraints, such as laws, rules, codes, standards, and contracts are
examined for their applicability. Relevant criteriaand requirements are extracted
and entered into the project-specific design manuals.

PerformWork/Design

While not aways visible as adiscrete function in the process, design isthe* cre-
ative” function of the process where the architect/engineer produces aworking
design that will satisfy requirements, criteria, and other constraints. The working
designs are committed to “ paper” and assembled into a design package that con-
stitutes the output of this stage and comes under configuration (change) control.

Review, Feedback, Improvement and Validation

Thisfunction consists of unscheduled (lower-tiered) reviews and (upper-tiered)
scheduled critical decision reviews. Safety design is specifically included in the
review, and safety review criteriaare established for each stage. Thereview
criteriafor earlier stages are reexamined in each stage to ensure corrective actions
from prior reviews have been taken and those changes have not invalidated earlier
reviews. For nuclear facilities, general criteriaareidentified for each stage of
design and construction in the detailed description of each stage given in the
Practices. These criteria should be adapted and used, as relevant, for specific
projects. The process of developing the safety documentation (e.g.; SAR) pro-
vides avaluable feedback and improvement mechanism for this function.

3.1.3 ISMS Implementation for Project Management Activities

Aspreviously described, ISM isan essential part of all project activities. The
guiding principles and core functions of ISM should be utilized throughout each
project. This section discusses applying I1SM to some key project activities,
project planning, design, technology development, construction, and facility
disposition. To assure project execution planning appropriately addresses the
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interactions between the seven principles and five core functions, a crosswalk of
guiding principles and core functions against implementation within the proce-
dures and practicesis helpful. This crosswalk provides avaluable tool for project
management to assure the implementation procedures address |SM functions and
principles. A continuing focus of ISMS implementation is to assure that the
stakeholders are fully and appropriately involved with the current phase of the
project or detailed planning for the next phase.

3.1.3.1 Project Planning

Project planning should include early identification of potential hazards. For
nuclear facilities, activities recommended in DOE G 420.1-1, section 2 will be
conducted at the appropriate stages of the design. The PEP should include a
section that addresses |SM implementation within the project. A principle of
project planning isthat it be routinely evaluated to assure that all areas are fully
integrated and that changes in one area are reflected in other areas. A valuable
safety communications tool for projects with hazardous facilities (those catego-
rized above Hazard Category 2), isthe lower-tier safety analysis and documenta-
tion plan. The plan may be used to communicate the level of safety documenta-
tion that will be available at each critical decision point in the project. Early
agreement on the level of safety documentation by phase, both the project and
regulating body not only supports project planning, but minimizes regulatory
issues later in the project. The Practices provide an example of one of these plans
and the level of documentation for arelatively complex facility. For small, less
complicated scopes, this safety planning may be effectively covered in the PEP.

3.1.3.2 Integrating Safety with Design

Delivering afacility or amodification that can meet its mission requirements
while maintaining the safety of the public, workers, and the environment is essen-
tial for asuccessful project. For those facilities that contain, or will contain,
hazardous material's, continuous development and integration of safety analysis as
an integral part of designisrequired. Thisisaccomplished using ISM within
design asdescribed in Section 3.1.2. Thetask of developing the safety basisfor
the facility often drives design and operational requirements. Integration of safety
and design permits timely and cost-effective solutions to be developed early in the
project rather than as a crisis backfit at the end of the project. Providing adesign
that only meets all of the specified safety requirements may not be adequate to
implement a safety-through-design approach.
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3.1.3.3 Project Authorization

During project design, construction, and startup there are clear, top-tier project
hold points based on risk or hazards, for which an authorization to proceed is
required. These top-tier project hold points are identified on the project integrated
schedule. Safety and environmental documentation support each of these authori-
zation points. The authorization basis for the design phase for facilitieswith a
DOE-STD-1027 categorization of HC-3 or higher must include the PSAR, the
SER for the PSAR, and the feedback from independent design reviews. Authori-
zation for facilities below HC-3 is based on an Auditable Safety Analysis (ASA),
such as through a Health and Safety Plan (HASP). The results from these ele-
ments should be used to develop the basis for authorizing and completing design
work. During the construction phase adherence to the approved PSAR (or ASA)
and enforcement to the PSAR/SER requirements should be key elements for
authorizing construction work. Finally, the authorization basis for the startup
activities should be completing the PSAR required items as well as the SAR/SER
items needed to satisfy the DOE approved FSAR. Each of these authorizing
documents (and the I SM description) need to be updated periodically (typically
annually) as aresult of mission changes, budget changes, feedback from design
reviews, construction/startup issues and to reflect the development of the FSAR
which only occursin the later phases of new facility development. Hold points
should also be implemented at alower “task” level to assure that proper attention
has been placed on each of the potentially affected areas prior to these project
critical decision points.

3.1.4 Safety Documentation and Project Support

Timely development of safety documentation iscritical to project implementation
and support of design and construction activities. As described in Section 2,
Figure 2-3 depicts the major stages of the project and the documentation needed
to support each stage.

A key project element is the alignment of the requirements, the documentation,
the facility, and the work practices associated with the facility throughout all
project phases.

Critical rolesfor safety, following the design phase, are construction or remedia-
tion safety, testing and turnover activities, and ultimately, safety for the operations
phase, which is not covered in this manual.

3-10 PROGRAM AND PROJECT MANAGEMENT
Integrated Safety, Environmental, and Quality Management (10/01/00)



3.1.4.1 Safety in Technology Development and Demonstration Activities

Any activities associated with tests, experiments, proof-of-principle or technology
development related to a project must also be carried out using the guiding prin-
ciples and core functions of ISM according to DOE P 450.4. These activities
must be adequately planned, have hazards analyzed and controls put in place, be
performed within controls, and have areview and feedback function.

3.1.4.2 Construction Safety

Construction safety is best implemented using five core functions and principles of
DOE P 450.4 and itsimplementing guide. To assure cost-effective implementa-
tion, plans for construction safety need to be developed as part of project planning
and documentation. Itiscritical that during construction, hazards are analyzed
and appropriate controls established to protect workers. These controls should be
those specified by OSHA, plus any others needed to ensure safety. Safety pro-
grams then ensure that construction activities are performed within controls.
Finally, review mechanismsverify appropriate implementation of the construction
safety program and that the constructed facility meets design/safety requirements.

Preparation and use of install ation/assembly proceduresisan example of avaluable
control. These procedurestypically identify the methods of erection, specia
tooling/rigging, hold points and acceptance criteria. This planning/documentation
ensures the task is thoroughly evaluated prior to proceeding. Involvement of all
affected functions in the preparation of these procedures minimizes potential
issues during construction.

3.1.4.3 Acceptance Testing and Turnover Safety

Acceptance testing and turnover safety is best implemented using five core func-
tions and guiding principles of DOE P 450.4 and itsimplementing guide. Itis
critical that during this phase, hazards are identified and evaluated, and proper
controls established. Of particular importance, are hazards associated with stored
energy (pressure, temperature), electrical, fluid flows, and operating equipment.
Of critical importanceis controlling ownership of portions of thefacility during
this phase. Knowing which portions of the facility have been turned over to
operations and which portions have not is critical to maintaining safety during
turnover. If aphased turnover is planned, special attention needs to those struc-
tures, systems, and components that are in operation, and the interfaces with
nonimpacting structures, systems, and components.
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3.2

3.1.4.4 Safety in Facility Disposition Activities

Projectsinvolving Facility Disposition activities should use the guidancein DOE-
STD-1120-98, Integration of Environment, Safety, and Health into Facility Dispo-
sition Activities.

ENVIRONMENT

The principle for environmental integration is that Project Managers are commit-
ted to being stewards of the environment and execute projects in an environmen-
tally sound and responsible manner. The scope of DOE projects often involves
the handling, treating, storing, transporting, or disposing of hazardous, toxic, or
radioactive material or waste. DOE is committed to complying with al applicable
environmental laws and regulations, and for being responsible in preserving and
improving the quality of the environment. DOE demonstrates this commitment
by integrating environmental safety, including pollution prevention, waste minimi-
zation, and resource conservation activities, into all DOE projects. DOE aso
applies atailored approach to environmental management to ensure a cost-effec-
tive, value-added approach to complying with environmental requirements and
concerns. A key principleisthat projects conduct all activitiesin a manner
appropriate to the nature, scale, and environmental impacts of these activities,
while maintaining compliance with applicable federal and state legislation and
regulations. Specific implementation practices and requirements are described
322

3.2.1 Background

International Standards Organization (I1SO) 14001 principles have been used by
DOE sites and projects to implement an environmental management system as
required by Executive Order 13148. 1SO 14001 defines aframework for the
environmental management system associated with most DOE projects. The
system is composed of the elements of an organization’s overall management
structure that address the immediate and longterm impact of its products, services,
and processes on the environment.

3.2.2 Environmental Protection and Compliance

Each DOE project shall beimplemented under awritten environmental
management process to anticipate and meet growing environmental perfor-
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mance expectations, and to ensur e ongoing compliance with national and
international regulatory requirements. This management process may either be
facility/project specific or a sitewide management system. Environmental man-
agement processes are discussed in Executive Order 13148, " Greening the Gov-
ernment Through Leadership in Environmental Management" and DOE G 450.4-
1A, "Integrated Safety Management System Guide." Theenvironmental base-
linefor the project shall be established prior to any work being performed at
thesite. For ER projects, the environmental baselineistypically provided as an
integral part of the baseline risk assessment. 1n addition, environmental baseline
monitoring may be required for one year prior to beginning construction.

Implementation of an environmental management system may be through compli-
ance, and certification to 1SO 14001, "Environmental Management Systems—
Specification with Guidance for Use." In general, if aproject isgoing to imple-
ment 1SO 14001 or an equivaent environmental management system, the man-
agement program should achieve the principles noted below. These principles
become specifics within the project overall ISMS.

» Assess potential environmental impacts
» Assesslegal and regulatory requirements

» Establish an appropriate life-cycle environmental policy, including a commit-
ment to prevention of pollution

» Determine the legidative requirements and environmental aspects associated
with project activities, products, and services

» Develop management and employee commitment to the protection of the
environment, with clear assignment of accountability and responsibility

» Encourage environmental planning throughout the project’slife cyclefor all
project activities from planning through closeout

» Establish adisciplined management processfor achieving targeted performance
levels

» Provide appropriate and sufficient resources, including training, to achieve
targeted performance levels on an ongoing basis

» Establish and maintain an emergency preparedness and response program

» Continuously evaluate environmental performance against policy, appropriate
objectives and targets, and seek improvement where appropriate
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Establish and maintain appropriate communications with the customer and
internal and external stakeholders

Encourage and, as appropriate, require contractors and suppliersto establish an

environmental management system or other type of written environmental
management process.

Environmental considerations are part of most projects, regardless of the project
type (e.g., design, construction, environmental cleanup, or facility startup). The
Integrated Project Team needs to understand the regulatory framework for the
various environmental regul ations—particularly those associated with environmen-
tal cleanup. Thereforethe | PT shall include support from an environmental
specialist. Thetypica steps each project needsto complete to ensure it meetsits
environmental stewardship commitment are outlined in Figure 3-2.

| Establish Project Scope |

| Establish Permit Typelﬂ

[ Determine Project Type | | _ construction - Cleanup
Determine Regulatory — US EPA — State — Fish and Wildlife
Authority — Local — Army Corp of Engineers
Evaluate Project —EE/CA - RSE
Activities - EIS
Determine Applicable —RCRA —TSCA —CERCLA
Regulations or Guiding - CWA —1S014001 - NEPA
Systems - NPDES —CAA
Y
Permits and Regulatory No = =
>
e Proceed with Project |

Complete Application
Process

L [Complete Review Process |

| Receive Permit Approval |

Establish Permit and
Regulatory

A

Compliance Mechanisms

Figure 3-2. Typical Environmental Activities for DOE Projects
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3.3

An example of one of the environmental regulations that may be applicable to the
project isthe Comprehensive Environmental Response, Compensation, and Liabil-
ity Act (CERCLA). CERCLA isguided by the National Oil and Hazardous
Substance Pollution Contingency Plan, commonly referred to as the National
Contingency Plan (NCP). Thisplan outlinesthe stepsthat shall be followed in
responding to situations in which hazar dous substances, pollutants/contami-
nants, or oil areinadvertently released into the environment. The NCP
establishes the criteria, methods, and procedures that the U.S. Environmental
Protection Agency (EPA) and other federal agencies (including DOE) are required
to use to determine priority releases for longterm eval uations and response.

The NCP does not specify project cleanup levels or how a cleanup will be con-
ducted. The NCP relies on other regulations, (e.g., RCRA, Clean Water Act
(CWA), and Clean Air Act (CAA)) to provide cleanup levels and the framework
for managing a CERCLA project site. Figure 3-3 outlinesthe CERCLA regula-
tory hierarchy.

CERCLA Statute

NCP

RCRA CWA CAA TSCA

Figure 3-3. CERCLA Regulatory Hierarchy

DOE projects may have additional environmental regulations that projects must be
required to meet. The NEPA processis an example of one such regulation. This
processis adecision-making and planning tool for any DOE project that could
have an environmental impact, not just environmental cleanup projects.

QUALITY ASSURANCE

The Project Manager isresponsible to plan and implement a Quality Assurance
Program for the project and for assuring that along with safety, health, and envi-
ronmental protection isintegrated with the project. The line organizations are
responsible for assuring the quality of the project. Quality Assurance (QA) begins
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at project conception and runs through design, development, construction, fabrica-
tion, operation, remediation, and D& D. Quality affectscost, availability, effective-
ness, safety, and impact on the environment. Therefore, appropriate aspects of
quality assurance need to be given careful consideration during the preparation of
project documentation. Thisisaccomplished when there is arecognized need to
obtain thelevel of product and performance quality necessary to accomplish
program objectives; providereliability and continuity of operations, commensurate
with Departmental responsibility for health and safety; and for the protection of
personnel, the environment, and property.

» Theproject manager isresponsiblefor defining and assuring effectiveimple-
mentation of required QA activities to be established and implemented by the
contractor.

» Line management is responsible for assuring compliance with quality imple-
menting procedures and practices.

QA is mandated through the promulgation of an Order (414.1A) and aRule (10
CFR 830.120). The Order isfor al projects and facilities, and requires that both
DOE and its contractors prepare and comply with an approved Quality Assurance
Plan (QAP). Title 10 CFR 830.120 identifies the top-level quality assurance
requirements for establishing quality assurance programs for DOE management,
operating contractors, and organizations performing work at or for DOE nuclear
facilities.

The Order and Rule providethe basic areasto be covered by the project
Quality Assurance Program. For nuclear projects, 10 CFR 830.120 and its
attendant Price Anderson Act Program shall beimplemented. For other
programs, DOE Order 414.1A shall be applied.

10 CFR 830.120 and DOE O 414.1A have the same basic 10 requirements,
subdivided into three sections. Successful implementation of these criteria can be
summarized as follows:

A. MANAGEMENT
— Criterion 1 — Program
A written QAP has been be developed, implemented, and maintained.

— Criterion 2 — Personnel Training and Qualification
Personnel have been trained and qualified for the task assigned and training
iscontinuing.
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— Criterion 3—Quality Improvement
Processes are in place to detect and prevent quality problems, control
nonconforming items, identify cause and correction of quality issues, and
provide for improvement.

— Ciriterion 4 — Documents and Records
Documents are prepared, reviewed, approved, and issued to specify require-
ments or establish designs. Records are specified, prepared, reviewed,
approved, and maintained.

B. PERFORMANCE
— Criterion 5 —Work Processes

- Work is performed to established standards and controls
- Items are identified and controlled for proper use
- Iltems are maintained
- Instruments are calibrated and maintained
— Criterion 6 — Design
- Sound engineering standards and principles are being used in the design
- Designs incorporate appropriate requirements and bases
- Design interfaces are identified and controlled

- Design adequacy has been or will be verified or validated by an
independent group before the design isimplemented

— Criterion 7 — Procurement

- Procured items and services meet established requirements

- Suppliers are evaluated against specified criteria

- Suppliers are routinely evaluated to assure continuing acceptability
— Criterion 8 — Inspection and Acceptance

- Inspection and testing are done to establish acceptance and performance
criteria using equipment that has been calibrated and maintained.

C.ASSESSMENT

— Criterion 9 — Management Assessment

- Managers assess their processes
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- Problemsthat hinder achievement of objectivesareidentified and
corrected

— Criterion 10 — Independent A ssessment
Independent assessments are planned and conducted to measure item and
service quality, measure adequacy of work performed, and promote im-
provement by groups sufficiently independent of the performersin order to
assure the effective performance of these responsibilities. These assessors
are technically qualified and knowledgeable in the assessed areas.

3.3.1 Quality Assurance Program (QAP)

The Quality Assurance Program (QAP) describesthe overall quality management
system and the project responsibility and authority for quality-related activities.
The QAP covers the functional activitiesinvolved in the production of end items,
products, and services.

Senior management demonstrates commitment and |eadership to achieve quality
through active involvement in the devel opment and implementation of the Quality
Assurance Program. Line management isresponsible for assuring that line per-
sonnel are indoctrinated and trained to the requirements of the QAP Manua and
the respective project procedures that implement the quality requirements.

Project personnel are responsible for achieving quality in the performance of their
work activities.

The QAP identifies line management ownership of quality and providesfor line
management responsibility and involvement at all levels. It further recognizesthe
need to continuously assess and improve internal processes.

3.3.2 QAP Requirements

The Integrated Project Team shall preparea QAP at the earliest possible
stage; no later than the beginning of conceptual design. The QAP should
address all the applicable elements of either the Rule or the Order. Guidanceis
provided in DOE G 414.1-2 as to what should be considered in preparing the QAP
to meet the Order and would also be appropriate guidance for the Rule. The QAP
isaliving document, subject to review and revision as the project grows and
matures, for example, when a project contractor for the design. The QAP will
require revision to address the methods to be used to ensure the design agency is
incorporating quality and quality requirementsin design activitiesand deliverables.
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The IPT should tailor the selected standards to the requirements of the project to
assure an adequate level of control isapplied to all project activities. This means
that the project activities to be performed should be addressed, explaining the
methods used in order to assure the activity is appropriately controlled.

The key requirements to be considered when devel oping the Project Quality
Assurance Program area are included in the references identified in the Practices,
Appendix A.

3.3.3 Program Development

Typically, projects select an appropriate industry standard and tailor that standard
to meet the applicable requirements of the rule or order and the requirements of
the project. For example, anuclear facility construction project may select ASME
NQA-1 as an appropriate industry standard to base the QA program and develop a
cross reference matrix between the prepared NQA-1 program and the require-
ments of 10 CFR 830.120. Tailoring of QA requirementsis discussed later in this
section. Regardless of the standard selected, a matrix of applicable project proce-
dures to meet the selected industry standard and the rule and order requirements
assures that all appropriate control features arein place. An important feature of
the program isto carefully separate the project nuclear aspects from the non-
nuclear features because of Price Anderson Amendment Act (PAAA) consider-
ations.

The QA program matrix is made of implementing procedures from all aspects of
the project. This means that implementing procedures such as procurement
procedures, engineering procedures, test procedures, safety procedures, environ-
mental procedures, assessment procedures, and others, as well as the quality
assurance procedures are identified in the matrix that makes up the overall Quality
Assurance Program for the Project.

The Project QA organization supports the project at al levels, aiding in develop-
ing systems and procedures necessary to assure compliance with the applicable
project requirements. The QA organization also provides an independent level of
assurance, through audits, surveillance, and reviews, that the project, customer,
and regulatory requirements are being met. Asaresponsible member of the
project, QA member(s) is responsible to support the project effort to complete the
project on time, within budget, and within requirements.
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3.3.4 Implementation

Quality program implementation occursin phases. Asearly aspossible (but no
later than the beginning of conceptual design), the quality standard to be
applied shall have been selected and the Quality Assurance Plan (QAP)
prepared. The QAP, includes the quality program matrix identifying how the
applicable DOE standards will be met. The QAP and matrix identifies all of the
controls required and provides details for implementing the control features,
including identification of those controls needing to bein place early. There-
maining systems and procedures will be planned and scheduled for implementa-
tion prior to need. This means that the procedures for the control of procurement
activities will be developed and issued before the procurement activities com-
mence. The design control system procedures will be implemented before com-
mencing design activities are to be controlled. Likewise, construction procedures
need to be prepared and implemented prior to starting the construction phase.

3.3.5 Tailoring

A very important task in the development of al formal project processes, including
the Project QA program is determining what and how the quality program require-
mentswill beapplied. This“tailoring” of requirementsisessential to minimizing
quality cost by focusing the QA effort on the areasimportant to successfully
meeting the users quality expectations. For example, as soon asthe radiologically
significant components of thefacility areidentified, quality program planning
should commence to assure that the appropriate quality controls are applied during
design, procurement, fabrication, and testing.

Anessential component of tailoring the quality requirementsis categorizing facility
systems and components. Early in the preconceptua stage, the project team
should develop a method early in the preconceptual stage to categorize project
system, components, and activities based on such things asradiological, environ-
mental, cost, and schedule impact. Where there are existing site categorization
systems, the project should seriously consider implementing them rather than
creating new systems.
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3.4

3.5

SOURCE DOCUMENTS

The DOE orders provide requirements for specific activities, such as packaging
and transportation (DOE O 460.1A and 460.2), worker protection (DOE O
440.1A), etc. The specific set of applicable laws and DOE Orders, Standards,
Policies, Manuals, and Guides guiding appropriate implementation of safety,
health, environmental and quality requirements must be defined for each project.
DOE Guides and DOE Standards support implementation of the Orders. The key
source documents to be considered when devel oping and implementing the safety,
environmental, and quality portion of the project management activities are listed
in the Practices, Appendix B, References. Some of these source documents
provide hazard, task, or facility specific requirements.

RELATED EARLY PROJECT PLANNING ITEMS

For many DOE projects, Safeguards and Security (S&S) isan integral part of
project planning and execution. S& Srefersto the parameters of physical security
that are built into afacility concerning access control, intrusion alarms, construc-
tion of vaults, property protection features, Operational Security (OPSEC) and
even architectural surety. S& S requirements, when applicable, shall be addressed
early intheinitial phases of a project and along with safety, quality and environ-
mental protection, integrated throughout all project phases. The IPT should
include S& S representation, if appropriate, and it should be confirmed and inte-
grated by the project manager. Lifecycle cost analysisand overall system engi-
neering should identify the requirements and costsfor S& S during the early project
planning.

S& S should be considered and incorporated into all phases of a project, examples
from Figure 1-2 and Figure 2-3 would be:

» Preconceptual planning—draft apreliminary vulnerability assessment and
initiate OPSEC considerations.

» Conceptual design should include amore detailed conceptual vulnerability
assessment.

» S& S standards and requirements are incorporated into the design criteria,
specificationsand drawings.

» Construction and testing should address and confirm S& S design requirements.
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Plans and considerations related to S& S should be included as part of the PEP and
may affect other components of the PEP, such as emergency preparedness plan-
ning, communications, and procurement planning.
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PROGRAM/PROJECT DEVELOPMENT,
PROGRAMMING AND BUDGETING

The Office of Management and Budget (OMB)/Field budget processes conform to
OMB Circular A-11 and the HQ Annual Budget Call. For EM, additional guidance
isprovided by the Integrated, Planning Accountability, Budgeting System

(IPABS). Considerations should be given to other plans and agreements aswell as
the integrated priority listing. Inthis manual, aconventional, construction-type
project isused as an example.

A summary of the overall DOE budget processis presented in Figure 4-1. Each
year the annual cycle repeatsitself for the following budget year and beginsin
December/January (almost 22 months prior to the start of the budgeted FY).

The process begins with the budget formulation stage. Thisiswhere funding
requirementsfrom all site sources are received, analyzed, and prioritized. This
effort culminatesin the Field Budget Request submitted to DOE HQ. Thisin-
cludes the new requirements for requesting Project Engineering and Design (PED)
funding.

The Field responds to HQ questions as the budget request moves through the HQ
Program Offices, the Chief Financial Officer, the OMB, and Congress. (The“HQ
Program Guidance” is synonymous with the signed appropriationshbill.) While
approval can occur by the start of the execution year (current FY), failure results
in aContinuing Resolution Bill which can place constraints on certain construction
and other activities.
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Typical Project Phases Correlated with the Federal Budget Process
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Congress appropriates money to each year.

3. PSOsperform strategic planning to build a FYBY+1 Priority Project
List. The BR for PED Fundsfor these projectsisbased on parametric *Federal Budget Cycle for Annual Budget Request
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5. If Long-Lead Procurement (LLP)isrequired, a BR for LLP funding
should be approved asa partial CD-3 during the conceptual design
phase and submitted into the budget cycleto ensure timely receipt of
LLPfunds.

4-1. Typical Project Phases Correlated with the Budget Process
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4.1 CONVENTIONAL PROJECTS

Asdescribed in Section 1, Purpose and Overview, aneed or opportunity isidenti-
fied and a concept is developed into amission need. Approval of the Mission Need
(CD-0) allows a proposed project to proceed to the next step in the planning
phase. Thereisno specific funding/budget for this preconceptual activity; any
realized costs are normally absorbed by theidentifying organization. However,
with the mission approved, a programmeatic sponsor undertakes the program/
project and it moves from the preconceptual phase to the Conceptual Design
phase. Funding then comes from the programmatic operating/expense (OPEX)
source. While OPEX may be included in the program budget, it is usually not
explicitly identified.

Asillustrated in Figure 4-2, these activities can take place amost anytime during
the planning years. The goal isto complete the Conceptual Design, and all cost
and schedul e budget ranges in time to meet the milestone * Field Budget submis-
sionto HQ.” Properly timed, the funding is coordinated with project devel opment
in order to support the most cost-effective execution of the project.

To meet this milestone, aformalized set of requirements exists for work that
receives capital funding. These requirements are also generally required for Oper-
ating expense-funded construction. The Project Data Sheet (PDS) isthe formal
request document that accompanies (1) the Field's annua submission to HQ and
(2) the Department’s annual budget request to OMB and Congress. Contracted
work isnot initiated until funds have been confirmed to the respective program/
project office through the planning programming, budgeting, and acquisition
process. Because all capital funded projectsinclude both operating and capital
funded activities (other project costs), the PDS requests and reflects both types of
funds (1) capital (TEC) and (2) operating (OPC). The sum of these fundsis the
Total Project Cost (TPC). Use of each of these funds on a project islimited and
controlled, and separately reported. That is, each type of fund isidentified for
specific project activities and cannot be commingled (see Practices, Glossary). In
the case of operating funded projects, TEC and OPC may be from the same
funding source.

The process is further refined and prioritized through the preparation of the multi-
year work plan. Thisdocument contains project-level estimated scope, schedule,
cost, and performance measures for the entire life of the project. These estima-
tions are updated annually to support the planning and budgeting process, and
they reflect past performance plus any changesin expected funding requirements
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and/or priorities. The project proposal is then incorporated into atotal-site inte-
grated priority listing. Thislisting, whichincludesenvironmental and program
mission budget requirements, becomesthe Field budget submission. The priority
listing is devel oped using graded criteriathat includes such factors as mission need,
regulatory requirements, public and worker safety, national importance, cost
mitigation, and so forth. Each site developsits own listing, which isintegrated
into adepartmental list as part of the Corporate Budget Review process. Thisisan
iterative process and is performed for each budget year for which funding is
requested. (Note that the request for budget is prepared and submitted about 18
months prior [FY -2 or two years before the start of the fiscal year in which project
execution is to begin] to the actual Budget Year [FY-1].)

As appropriation bills are signed and the budget is passed on to the Field in the
form of aBudget Guidance for program/project execution—design, construct,
fabricate, test, and turnover. Since only thefirst FY of the project’s total proposed
effort isfunded, dollar resources are limited. Contracting and other procure-
ments shall consider the available fundsto avoid liability.

With the completion of aphysical facility and turnover to the user, funding shifts
back to operating dollarsfor al future plant activity, including maintenance.
However, upgradesto afacility may be funded as a General Plant Project (GPP),
whichiscapital money under $5M. Whilelimited in availability and restricted in
use, its authorization processis not so rigorous.

4.1.1 Project Engineering and Design

A new processto provide capital funding for design has recently been adopted
within the Department. The Field may now separate Preliminary/Final design cost
estimates on the Project Data Sheet (PDS). HQ Program Offices will extract
design costs from the PDS, as appropriate, for funding from a separate Project
Engineering and Design (PED) capital-funded design pool.

Potential benefits from this approach are expected to be improved scope definition
and cost estimates, reduced cost overruns and schedule slips, and improved project
performance. Also, sincethisisaseparate funding commitment, it adds an addi-
tional control point for managing construction projects. Design-related tasks may
be conducted with PED or operating funds as determined by the program offices.
Details of thisfunding alternative areincluded in the appropriate Fiscal Year (FY)
budget call.
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4.2 ENVIRONMENTAL MANAGEMENT PROJECTS

The need for environmental remediation work comes from atotally different
perspective than conventional projects. First the work isdriven by formal deci-
sions through the NEPA, the CERCLA, and the RCRA Acts process, and also may
be afunction of a Tri-Party Agreement. Asaresult, DOE islegally bound to fund
and execute the projects in accordance with these agreements.

Second, little funding for EM projectsis from capital accounts. EM projects are
amost entirely funded from operating/expense sourcesfor their entirelife, from
preconceptual planning to final remediation.

Finaly, individual EM projectsare usually part of alarger project at the Field level.
Because of the large number of projects, limited funding, and regulatory require-
ments, it isimportant that aformal process be followed with all interested parties
to determine which projectswill be funded each year and to what level.

The timing and budgeting processfor EM projects are the same as conventional
projects. However, as with any program/project, there are variationsin the kind
and level of detail required to support aproject. EM projects generaly require
more supporting detail than conventional projects. Thisis partly because of the
prioritization effort that takes place at the Field Office and the total EM HQ level.
However, the quantitative ranking process briefly mentioned for conventional
constructionisalso followed for EM work. Another significant difference be-
tween the two general types of effort in the budgeting processisthat “input” is
also received from the regulators, Tribal Nations, and the public before the Budget
Request is submitted to HQ.

4.2.1 Environmental Remediation and Facility Disposition
Projects

The planning, programming, and budgeting processfor ER and facility disposition
projects are the same. It isan integrated process that prioritizes all the projectsto
acommon set of criteria. The cornerstone of this prioritization and planning
processisthe project baseline or multi-year work plan that contains detailed
project-level estimated scope, schedule, cost, and performance measures for the
entirelife of the project. The plans are updated annually to support the planning
and budgeting process, and reflect past performance plus any changesin expected
funding requirementsand/or priorities.
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5.1

PROGRAMS/PROJECTS
ORGANIZATIONAL ROLES
AND RESPONSIBILITIES

Following are brief descriptions of the roles and responsibilitiesfor line manage-
ment at the various management levels within the DOE, from the Deputy Secretary
through the PSO to the Field Office, and from the Federal Project Manager to the
Contractor Project Manager. The most successful method (and the recommended
approach) of managing a project is ateaming arrangement, between the entities
and the contractor. Teaming develops a shared concern for the work to be per-
formed and is more conducive to problem identification and resolution. However,
akey activity to help assure a successful team is a clear understanding of roles,
responsibilities, authorities, and accountabilities.

ORGANIZATIONAL ROLES

Within the DOE, authority begins with the Deputy Secretary of Energy, as SAE,
who isthe senior manager responsible and accountable for all project acquisitions,
may delegate AE authority for Other Projects to the PSOs, with the concurrence
of the Under Secretary (for Energy, Science and Environment); or for the NNSA,
to the Administrator, NNSA who may redelegate AE authority at his discretion.
The organizational and functional relationships between the various officesis
reflected in Figure 5-1 and described in the following text:

5.1.1 Deputy Secretary

The Secretarial Acquisition Executive (SAE) reports, as Deputy Secretary, directly
to the Secretary and hasline accountability for field office and all program/project
execution. Additionally, the SAE serves asthe Chief Operating Officer (COO) for
DOE. The SAE aso

> servesas senior manager responsible and accountable for all project acquisi-
tions.

» exercises decision-making authority, including Critical Decisions and Level O
baseline changes for Major System Projects.

» maintains oversight for projects designated for the COO Watch List.
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» servesasthe Chair for the ESAAB, and directs external independent reviews.

» approvessite selection for facilitiesfor new sites.

5.1.2 Under Secretary for Energy, Science and Environment
and Deputy Administrator for NNSA

Under Secretary for Energy, Science and Environment consults with SAE and
concurs on PSO delegations under its cognizance.

Deputy Administrator for NNSA receives AE authority from the SAE and may
delegate AE authority as provided for in the order.

5.1.3 Lead Program Secretarial Office (LPSO), including the
Deputy Administratorsfor NNSA

The LPSOs have line accountability for applicable program/project execution and
implementation of policy promulgated by Headquarters staff and support func-
tions.

If LPSOs have project delivery responsibility, they shall establish project
management support officesthat report directly to them, to provide project
management support, throughout their organization.

5.1.4 Program Secretarial Office (PSO), including the Deputy
Administratorsfor NNSA, and Program Directors

Thisoffice and/or the staff involved perform the following:

» handleoverall line accountability for sitewide environment, safety, and health;
safeguards and security.

» responsibility for the success of all MS projects and Other Projects within their
programmatic area of control, as the responsible and accountabl e officer

» serve as Acquisition Executive (AE) for Other Projects that are not designated
asMS projects. Approve the CDsand Level 1 baseline changes for those
projects

» approve selection of the Federal project manager for projects where the equiva-
lent AE functions have not been further delegated
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» definetherolesand responsibilities of the project management support office

» delegate, if desired, equivalent AE functionsto a Senior Executive Service
(SES) program manager or Operations/Field Office Manager for projects with a
TPC lessthan $100M. The recipient of this AE delegation may recommend the
duration of aproject to ahigher level AE at any time.

5.1.5 Program Manager

A program manager

» directs project planning and execution roles for projects assigned by the PSO/
AE.

» initiates definition of mission need, based on input from sites, labs, and pro-
gram.

» oversees development of project definition, scope, and budget to support
mission need.

» initiates development of the Acquisition Strategy and the Acquisition Plan
(during the period of time preceding designation of the Federal Project Man-

age).

» recommends a Federal Project Manager for those projects for which the PSO
retains AE responsibility, and approves the Federal Project Managers where the
Program Manager has been delegated AE authority.

» develops performance measures, and monitors and eval uates performance
throughout the life of a project.

» alocates resources throughout the program.
» oversees and manages the project line management organization.

» performsfunctions as AE when so delegated by PSO.

5.1.6 Project Manager Support Office

The Project Manager Support Office
» providesindependent oversight and reports directly to the PSO.
» servesasthe Secretariat for PSO ESAAB-equivalent functions.
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coordinates quarterly performance reports for the PSO.

coordinates with the Office of Engineering and Construction Management
(OECM) to ensure effective and consistent implementation of this Order.

provides assistance and oversight to line project management organizations

anayzesthe full range of project management and project delivery issuesfor
the PSO.

5.1.7 Operations/Field Office Manager

Theoffice/staff involved

>

reports directly to an LPSO and has line accountability for contract manage-
ment of all site program/project execution.

recommends a Federal Project Manager for those projects for which the PSO
retains AE responsibility; approvesthe Federal Project Manager wherethe
Operations/Field Office Manager has been delegated AE authority.

for projects with TPCsless than $20M, may delegate project planning and
execution roles, including performance reviews, to adirect reporting subordi-
nate manager (or SES subordinate manager for AE delegation).

performs functions as AE when so delegated by PSO.

5.1.8 Federal Project Manager

A Federal Project Manager is

>

responsible and accountable for project management activities of one or more
discrete projects under his or her cognizance. General plant projects, accelera-
tor improvement projects, capital equipment projects, and operating expense
funded projectsthat are $5M or less are the responsibility of the Federal
Project Manager as delegated by the Operations/Field Office Manager.

responsi ble and accountabl e for planning, implementing, and completing a
project using a systems approach.

develops and implementsthe Acquisition Plan and Project Execution Plan.

defines project objectives, scope, schedule, and cost.
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allocates project funding and authorizes work activities.

overseesthe design, construction, environmental, safety, and health efforts
performed by various contractors, and other functions enumerated in the
Project Execution Plan, in accordance with public law, regulations, and Execu-
tive orders.

serves as the single point of contact between Federal and contractor staff for
all matters relating to the project and its execution.

serves asthe Contracting Officer’s Technical Representative, as appointed.

5.1.9 Contractor Project Manager

A Contractor Project Manager

>

manages day-to-day execution of assigned projectsin a cost-effective manner,
in accordance with requirements, procedures, and standards, as set forth in the
contract. (See CRD, O 413.X, Attachment 1.)

executes projects within approved cost, schedule, and scope baselines, as
defined in the Project Execution Plan, as set forth in the contract.

5.1.10 Office of the Chief I nformation Officer

The Office of the Chief Information Officer

>

establishes and maintains Department-wide guidance for Information Technol-
ogy (IT) investment management processes, including I T (e.g., hardware,
software, and application) and capital assets.

designs and guidesimplementation of the corporate-level I T investment man-
agement process.

provides|T investment management process assistance to Program Office,
Field Office, site, and contractor locations, as requested.

collects process performance measurement information regularly and prepares
asummary report on the status and performance of IT investment management
processes.
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5.1.11 Office of Engineering and Construction M anagement
(within the Office of the Chief Financial Officer)

The Office of Engineering and Construction management
» servesas DOE's principal point of contact relating to project management.

» developspolicy and assistsin the planning, programming, budgeting, and
execution process for the acquisition of capital assetsin coordination with
PSOs and project management support offices.

» supportsthe Office of the Secretary, the Chief Operating Officer, the Adminis-
trator of NNSA, and Program Secretaria Officesin the CD processfor MS
projects and oversight of DOE’s project management process.

» servesas Secretariat for the ESAAB and Chief Operating Officer Watch List
functions.

» establishesand overseesthe Federal Project Manager career/professional
development programs.

5.1.12 Integrated Project Team

The Integrated Project Team (IPT) performs as a program/project team in either
aninformal or formal relationship. Theteam leader shall bethe Federal project
manager. He must be experienced in project management and, if possible, the
particular technol ogy being devel oped/implemented.

The IPT isthe support team having the responsibility for project planning, devel -
opment, design/engineering, and construction/remediation as director by the
Federal project manager. The project manager should understand the user needs
and constraints, and have the demonstrated ability to manage large projectsto
scope, schedule, cost, and performance goals, and effectively lead the IPT. Team
support personnel should be cross-functional and provide experience in project
control, procurement, finance/budgeting, contracting, and user technology require-
ments, as appropriate and necessary. Asa project progresses from preconceptual
to completion, the IPT will change in both members and capabilities. Thisflexibil-
ity allows the project manager to adapt the IPT to meet the constantly changing
project needs. The IPT supports the project from preconceptual to closurein
order to facilitate management and accountability.
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As appropriate, the contractor should provide IPT support with similar cross-
functional personnel and leadership. Thelevel of commitment of IPT members
may belessthan full-time, if the project isnot of sufficient sSize or complexity to
warrant full-time. However, | PT support shall be each member’sfirst priority.
Working together, the IPT needs to focus objectively on the project’s mission asits
primary responsibility. ThelPT formulation and charter should be documented in
the PEP. See Section 7.2.1.

5.2 ENERGY SYSTEMS ACQUISITION ADVISORY BOARD

The Energy Systems Acquisition Advisory Board (ESAAB) advisesthe SAE in
making M S project CDs, Level 0 baseline changes, and site selectionsfor facilities
for new sites. The ESAAB meets once every 2 months, or at the call of the SAE.

Membership. ESAAB membership includes the SAE as Chair, the Under Secre-
taries, General Counsel, the Chief Financial Officer, the Director of OECM, the
Assistant Secretary for Environment, Safety and Health, the Assistant Secretary
for Environmental Management, the Deputy Administrator for Defense Programs,
the Director for Office of Science, and the Director of Procurement and Assistance
Management. The Deputy Secretary may designate other PSOs or functional staff
as board members as needed.

ESAAB Scecretariat. The ESAAB Secretariat residesin OECM and provides
administrative and analytical support and recommendationsto the ESAAB.

5.2.1 Other Project ESAABs

Each appropriate PSO appoints an ESAAB-equivalent board for advising on
actions regarding those projects within the PSO office that are not M S projects.
The PSO serves as AE for these projects and as chair of the ESAAB-equivalent
board. The ESAAB-equivaent board replicates and conducts the same functions
asthose performed by the corporate ESAAB. Members may be selected from
within the PSO’s office or from other Headquarters functions having Departmental
responsibility. At least one member isfrom adifferent PSO office and isdesig-
nated by the contributing PSO. OECM provides a member of each ESAAB-
equivalent board for projects having a TPC of $100M and greater. Each PSO
provides the composition of its ESAAB-equivalent board to OECM.
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5.3

5.2.2 Delegated Other Project ESAABsS

The Program Secretarial Office (PSO) may delegate equivaent AE functions,
including decision approvals, for those Other Projects below $100M to a SES
program manager or an operations/field office manager. For those delegated
Other Projects below $20M, the Program Manager or O/FOM may further del-
egate equivalent AE functionsto adirect reporting SES subordinate. DOE O
413.X, Attachment 3 provides an overview of the allowable AE delegations. The
AE s0 designated establishes and chairs an ESAAB-equivalent board, notifies
OECM of its composition, invites OECM to all board meetings, and provides all
agendas and minutes to OECM and the appropriate PSO project management
support office. However, OECM is not a board member.

DELEGATIONS

The Program Secretarial Office (PSO) or Deputy Administrator for NNSA may
delegate equivalent AE functions, including decision approvals, for projectswith a
total project cost of less than $100M to a Senior Executive Service (SES) program
manager or Operations/ Field Office Manager (O/FOM). For those delegated
Other Projects below $20M, operation/field office manager may delegate equiva
lent AE functionsto a Senior Executive Service direct reporting subordinate of the
Operations/Field Office Manager. Figure5-2 provides an overview of the allow-
able AE delegations. The AE so designated establishes and chairs an ESAAB-
equivalent board.
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6.1

DECISION POINTS AND
AUTHORIZATION

Critical Decisions (CD) are hold-pointsin thelife cycle of aproject. The Ciritical
Decisions provide DOE management and contractors an opportunity (1) to exam-
ine the work, particularly in terms of continuing need, and (2) to determine if
previously validated technical concepts and attendant cost and schedul e param-
eters remain appropriate. At each CD, areview or analysis of aproject is con-
ducted and a decision is made to either continue or expend resources to move the
program/project acquisition into a subsequent phase, or discontinue the project.
An independent review or baseline validation of the project may be conducted
prior to each request for a CD and will vary in scope dependent on the phase of
the project, current condition, or cost/complexity.

Responsibility for CDsrest with the SAE for MS projects.  For non-M S projects,
CD responsibility is assigned to the next lower management tier consistent with
the project’s estimated value and delegations. A CD isnot intended to be a
hinderance on the path to project completion; it is an opportunity to examine al
aspects of the project. Thus, CDs ensure that a project is still valid in light of
changing missions, technologies, and other influences such as negotiated agree-
ments. Too often, DOE projects have continued to be devel oped and pursued
based on momentum rather than informed decisions.

CRITICAL DECISIONS FOR CONVENTIONAL PROJECTS

A CD process facilitates oversight of conventional projects. EM, environmental
remediation and disposition projects have enough difference from conventional
projects that they are discussed separately. Detailed instructions for CD support
documentation are provided in Practice 14, Critical Decision Packages. The
relationship of CDsto the project life cycleisshown in Figure 1-1. The conven-
tional project Critical Decisionsflow isasfollows:

» CD-0, Approve Mission Need

Program funds needed to develop the proposed project’s conceptual design
shall be approved and a limited review accomplished that validates the
mission need and funding request. Based on the very preliminary informa
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tion that isavailable prior to approving funding the Department will determine
that thereis alegitimate tradeoff in scope, cost, and schedule. Approval of
CD-0 confirms mission need and allows the expenditure of program funds to
develop the Conceptual Design.

CD-1, Approve Preliminary Baseline Range

One output of the conceptual design effort isthe Conceptual Design Report
(CDR). The CDR documents the baseline range (preliminary scope, schedule,
and cost estimates for the project). Conceptual design documents and support-
ing plans and reports provide the basis for the decision to begin preliminary
design. Changesto the preliminary baseline range for the project are docu-
mented and controlled through the change control process. CD-1 also pro-
vides approval to expend PED funds for design.

CD-2, Approve Performance Baseline

At the end of preliminary design (approximately 20 to 35 percent of the total
design process), the performance baseline for the project is established and, in
effect, is“cast in concrete.” Critical Decision-2 is of paramount importance to
the project since it initiates arequest for construction funds which involves
Congress. A request for CD-2 also exposes the project to external reviews,
including an ICE. An external review of the project also serves as a measure
of a Department’s overall performance to date. Documentation prerequisites
for CD-2 areidentified in the PEP. A major input for CD-2 approval Indepen-
dent Cost Estimate (ICE) and an integrated or separate performance baseline
External Independent Review (EIR), validation review. CD-2 decisionis aso
commensurate with the Department’s commitment to continue with final
design and establish a baseline budget for construction.

CD-3, Approve Start of Construction

With design essentially complete and all environmental and safety documenta-
tion in place, the project initiates construction (including procurement) activi-
ties. CD-3 approves the expenditure of funds for construction activities. The
decision to proceed with construction is well documented and reviewed by
either an Execution Readiness EIR, for MS projects, or an IPR for other
projects. The type of review depends upon the project’s TPC. Aswith other
project decisions, there is no substitute for careful, thorough reviews and an
informed decision. Construction is generally performed with capital funds—
funding type, however, is not adriver for CD-3.
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6.2

To this point, each Critical Decision occurs at adiscreet point intime. For
particular decisions, however, it may be necessary to subdivide CD-3. For
example, along-lead procurement might constrain construction, and an early or
phased CD-3 could beinitiated and justified. In this case, however, the deci-
sion isonly applicable for this particular procurement package. Whilethereis
potential risk in procuring equipment before the design is complete, the poten-
tial schedule improvement may be significant and more than compensate for
therisk. If an early or phased CD-3 is anticipated, the need for this decision
and the process should be detailed in the PEP as the need isidentified.

CD-4, Approve Start of Operations or Project Closeout

The prerequisites for CD-4 include: construction complete (including the
punch list), final safety documentation completed and issued, Operational
Readiness Reviews (ORR) successfully conducted, and the facility turned over
to the user for beneficial occupancy. The project isready to begin operation, if
that was the intended scope, and permission to proceed is granted by CD-4. At

thistime, the use of construction funds to support the project ceases.

CDS FOR ENVIRONMENTAL MANAGEMENT PROJECTS

An environmental Management projects, as defined in the EM Integrated Planning

Accountability System Handbook, do not readily fit organized phases aswell as
conventional projects. Therefore, these projects do not always lend themselves to
the same decision process. However, in order to ensure a systematic review and
decision process, EM divides these projectsinto the following types:

» EM Conventional Projects
» Environmental Restoration (ER) Projects

» Facility Disposition Projects (Deactivation and Decommissioning).

6.2.1 EM Conventional Projects

EM work that may be categorized as conventional shall be projectized and
managed as a separ ate project. The acquisition processis the same as a con-

ventional project, except there are often more regulatory driversthat initiate the
project activity.
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6.2.2 Environmental Restoration (ER) Projects

While CDsfor ER work are appropriate, they do not introduce phases that are
consistent with conventional projects; rather the CDs require decisions that fit the
regulatory and remediation process. ER work requiring lower-tier work that may
be classified as conventional should be projectized and managed as a separate
project.

ER projects are based on RCRA, CERCLA, or other regulatory commitments.
These regulations and agreements, together with regulatory direction, provide the
input for the decision to proceed into the ER equivalent of mission need (CD-0).
The CD process asit relates to ER acquisition phases is presented in Section 2,
Figure 2-3. CDsfor ER projects are asfollows:

» CD-0, Approve Mission Need

Approval of the mission need enables the work to proceed into the investiga-
tion and characterization process. A Remedial Investigation/Feasibility Study
(RI/FS) isdeveloped and analytical sampling, geophysical investigations,
modeling, and proof-of-principle testing are performed. Studies conducted
during this phase serve to establish the technologies or processes necessary to
remediate the particular site. This phase supports the selection of aremedial
alternative and project specific remedial goals, and the establishment of project
technical requirements and design criteria. Issuance of a PA/SI report, Site
Assessment Report, or Removal Action Report or equivalent will be the basis
for completing CD-0.

» CD-1, Approve Preliminary Baseline Range

Approval of the preliminary baseline range includes the completion of the
Proposed Plan, Statement of Basis, or equivaent (e.g., RCRA permit modifica-
tion). Inaddition to US DOE review, the US EPA, state, other stakeholders,
and Tribal Nations (as appropriate) review the Proposed Plan or Statement of
Basis. Approval of CD-1 allows the commencement of final design activities
including studies, specification/drawing preparation, other regulatory permits,
etc. Any long-lead procurement actions are also initiated at thistime. The
Proposed Plan/Statement of Basis and an updated schedule and estimate will be
the basisfor CD-1 and establishment of cost and schedul e baseline ranges.
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» CD-2/3, Approve the Start of Construction/Remedial Action

CDs-2/3 arefinalized upon completion of engineering and design sufficient to
allow the start of construction/remediation. With engineering completed, all
required environmental and safety documentation isin place and third-party
concurrences have been obtained; therefore, physical cleanup activity isready to
proceed. Often the design isdefined in specifications. This activity nominally
equates to the construction phase of a conventional project. Updated cost and
schedule baselines form the basis for approval of CD-2/3.

» CD-4, Approve Start of Stewardship or Remediation Complete

Upon approval of CD-4, operations and/or maintenance may begin (if that is
included in the project scope), or the project is closed. The completion or
closeout of a project consists of completion of all post-construction documenta-
tion required for the restoration activity and transfer of the site for alternative
use or longterm stewardship as prescribed by the ROD, permit, or Post-Closure
Plan.

6.2.3 Facility Disposition Projects

For decommissioning and transition work, project phases align more with conven-
tional projects. The CD process, asit related to disposition acquisition phases, is
presented in Section 2, Figure 2-2. Critical Decisions for disposition projects flow
asfollows:

» CD-0, Approve Mission Need

CD-0 is appropriate and consistent with conventional projects, except that
planning/feasibility cost estimates are focused more on tradeoffs involving
demolition verses stabilization and longterm oversight. Proof-of-principal
testing isidentified and performed during this period.

» CD-1/CD-2, Approve Performance Baseline

The CD-1 and CD-2 are a combined decision. This combined baseline approval
isidentified as CD-1. The existing conceptual information is folded into the
submission for baseline approval at the approximately 30 to 35 percent of
completion design. Thisis done with the understanding that a design is not
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conventional sinceit identifies activitiesthat may demolish or stabilize (entomb)
astructure, rather than performing conventional construction. The effort then
entersinto the detail or final design activity.

CD-3, Approve Start of Construction or Remedial Action

The design is complete; al required environmental and safety documentation is
in place; third-party concurrence has been obtained; and physical activity is
ready to proceed. Often, however, the completed design is more in the form of
specifications that can be used to obtain bids. Thisactivity (1) equalsthe
construction phase of a conventional project and (2) starts transition, deactiva-
tion, decontamination, and decommissioning. Therefore, the decision to
proceed to this portion of the execution phase is well documented and re-
viewed.

CD-4, Approve Start of Operations or Project Closeout

For decommissioning activities, CD-4 indicates that (1) al work is performed
and (2) the project is complete, or the site is ready to be turned over for aterna-
tive-uses, longterm stewardship or surveillance. Also, all environmental
documentation is complete.
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Level of Activity

PROJECT PLANNING,
INTEGRATION, AND REVIEWS

PMI’'s Project Life Cycle Processes

Executing Process

Planning
Process

Closing
Process

Initiating
Process

Phase - Phase
Time —P-
Start Finish

Figure 7-1. Overlap of Process Groupsin a Phase

Figure 7-1, as represented by the Project Management Institute (PM1) illustration
of process group overlap, shows projects processes overlap and vary as a project
progresses over time. A tailored approach should be implemented to determine
the formality and rigor to be applied to the project processes. Factors such asthe
project’simportance to safety, worker, public health, environmental/regul atory
compliance, current level of knowledge, safeguards and security, programmatic
importance, magnitude of hazardsinvolved, financial impact, and schedule con-
straints should be considered.

The approval of CD-0 isthe formal initiation of aproject. The approval recog-
nizes that a new project exists and should continue to the next phase. Project
planning, integration, and reviews involve detailed iterative processes that orga-
nize and validate work that accomplishes the mission by an optimally approved
method.
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7.1

PROJECT PLANNING

Planning (1) ensuresthat essential el ementsare included in the implementation of
the project and (2) establishes the appropriate rigor and formality of documenta-
tion. Planning should address two objectives:

» Perform conceptua phase activities which include preparing a Project Execu-
tion Plan (PEP) and obtaining CD-1

» Perform further engineering to better define the scope, schedule, and total
project cost in an Approved Performance Baseline (CD-2).

The project manager establishes the content for the initia project-planning docu-
mentation and uses atailored approach to match the project size, complexity, and
risks to the planning elements. Planning should provide for the following activi-
ties:

» Determine and describe the organizations performing the conceptual and
preliminary design activities. Organizational descriptions should include
staffing levels and personnel qualifications.

» Develop technical objectives and stakeholder values that will form part of the
basis-for-decision criteriato select from alternative solutions.

» Identify and pursue needed process/technology research and devel opment.

» Develop alisting of imposed external constraints, such as Federal and state
laws and regulations, departmental directives, and program policies.

» Develop operational and closeout scenarios, including cost estimates to be used
inthelife-cycle cost analysis.

» Identify and analyze requirements and functions for the project deliverables.

» Assess specific risks to evaluate the impacts on functions, requirements, sched-
ule, cost and resources.

» Prepare aproject schedule including major milestones, activity start and
completion dates, time-phased resource needs, and critical path.

» Prepare cost estimates, including total estimated cost and related other project
costs that together represent total project cost.

» Identify annual funding requirements and life-cycle cost estimates.
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Evaluate environmental impactsincluding pollution prevention, waste manage-
ment issues, and a determination on NEPA documentation.

Prepare apreliminary safety/hazard assessment report.

Prepare an initial Work Breakdown Structure (WBS) and WBS dictionary. The
WBS should align with the main subsystem and major elements of the deliver-
ables.

Provide schedule and event-driven reporting to satisfy a project’s monitoring,
control, and oversight needs during the conceptual and preliminary design
phases. Planning should also provide for in-house reviews and independent
reviews to confirm self-assessments of work progress.

Provide for evaluations of various project performance reports, identification
and assessment of new issues, and development of corrective actions for
unacceptable deviations from performance norms.

Implement the process for obtaining Approval of Preliminary Baseline Range
(CD-1) and Performance Baseline (CD-2).

Project Planning involves (1) development of aformal project charter and subse-

guent Project Execution Plan, and (2) expanding the Integrated Project Team. At
this point management responsibility shifts from the program office to the project
manager, and the contractors.

Prior to the commencement of conceptual design, include the following in project
planning:

>

>

>

Mission need

Minimum technical functional and operational requirements
Proposed scope, schedule, and cost ranges

Preliminary environmental strategy

Planning for the application of systemsengineering (including value
engineering)

| dentification of project technical and organizational interfaces
Integration with other projects and activities

Technical and process development efforts.
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Prior to the commencement of execution, includethe followingin project planning:
» Project objectives

» Scope, schedule, and cost baselines, including contingencies

» Life-cyclecostanaysis

» Preliminary safety assessment

» Project controls, including baseline change control, change control thresholds,
and statusing

» Low-level procurement status

» Completion of National Environmental Policy Act (NEPA) documentation
prior to final commitment to an aternative

» Performance criteriathrough test, startup, and its verification and evaluation
» Testing, turnover, and startup

» Design, cost, and schedule alternatives

» Technical and process development status

» Configuration control

» Records management.

Other project planning documents should be included in the formal plan based
upon the needs of the individual project. Detailed guidance for generation of
these plans can be found in Practice 4, Project Execution Plan.

7.1.1 Project Charter

A project charter should be issued by the PSO to formally recognizes the existence
of the project. The charter includes a description of the project mission and a
description of the product or service the project will create. The Federa project
manager and other key project personnel are identified in the charter along with a
brief outline of individual responsibilities. The project manager shall be held
responsible and accountable for ensuring the successful completion of the
project.
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7.1.2 Project Acquisition

A proposed project organization will be defined by the Federal project manager
and included in t